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ABSTRACT

A Schema-Theoretic Approach to Hierarchy in Eighteenth-Century Tonality
by
Simon Kenneth Scott Prosser
Advisor: L. Poundie Burstein
Prevalent modern-day theories of tonal hierarchy for eighteenth-century music, especially
those influenced by the ideas of Heinrich Schenker, have been called into question by schema
theorists such as Robert Gjerdingen and Vasili Byros, who argue from both cognitive and historical
evidence that eighteenth-century tonal cognition was sequential or “windowed” rather than
hierarchical. This dissertation seeks to recuperate the concept of tonal hierarchy in eighteenthcentury music, drawing on research that reconstructs the implicit tonal theories of the partimento
and thoroughbass traditions, as well as concepts of hierarchy from schema theory itself, to
formulate a historically and cognitively grounded theory of tonal hierarchy for eighteenth-century
music from a schema-theoretic perspective. It also theorizes a set of “middleground” schemata that
structure the larger tonal discourse of eighteenth-century compositions.
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Prelude
This dissertation seeks to recuperate the concept of tonal hierarchy in eighteenth-century
music from a historical and schema-theoretic perspective. Though within most institutions of
modern Anglo-American music theory it is still taken for granted that the tonal organization of
eighteenth-century music represents a unified and uniformly hierarchical system of melodic and
harmonic organization, this has been called into question by recent scholarship that seeks to
reconstruct a historically and cognitively informed understanding of so-called “galant” music. This
scholarship is centered around the concept of a “schema,” the mind’s representation of a category
abstracted from experience. Schema theorists such as Robert Gjerdingen have combined the
schema concept with evidence from historical music theory and pedagogy (particularly those of
the partimento tradition) to argue that the eighteenth-century musical mind interpreted music
through a rich repertoire of small-scale melodic-harmonic schemata. With this has come a serious
reconsideration of the degree to which eighteenth-century musicians understood the tonal
organization of music hierarchically. Gjerdingen is skeptical that tonal hierarchy can be reliably
discerned, asserting that “[m]any of the methods of musical analysis in vogue today often overstate
the degree to which one can clearly distinguish between local and global significance,” and argues
that “[t]he nineteenth-century term tonality, which was never used by galant composers, was
foreign to their more localized preoccupations” (2007, 21). In his landmark 2007 monograph,
Music in the Galant Style, Gjerdingen focuses exclusively on these “more localized
preoccupations,” the schemata that make up the fabric of galant music, putting aside any
consideration tonal hierarchy, and claiming to “los[e] nothing in the process” thereby (21).
Chief among the “methods of analysis in vogue today” to which Gjerdingen alludes is
Schenkerian analysis. There is no denying that the work of Heinrich Schenker and his students has
profoundly shaped the modern understanding of tonality in Anglo-American music theory, and
xiii

that one of the most important ways it has done so is through its conception of tonal hierarchy.
Schenkerian tonal hierarchies are exhaustive—encompassing every note of a work—and
uniform—using fundamentally the same set of procedures and relationships (e.g., passing tones,
arpeggiations, etc.) to interpret all levels of the hierarchy. Passages in non-tonic keys are ultimately
subsumed as prolonged embellishments of the tonic triad. As Gjerdingen and certain other schema
theorists would argue, to hear galant music in terms of a Schenkerian or Schenker-influenced tonal
hierarchy is to flatten the rich texture of fleeting changes of key that characterizes what they claim
to be an authentic historical experience galant music—like “training rusty artillery on a galant
butterfly” (Gjerdingen 2007, 34). Schenkerian analyses also tend to leave unanswered questions
of what—or rather, where—the hierarchical tonal structures that they purport to uncover are, as
well as their relationship (if any) to the perception and (historically situated) cognition of the
music—questions that schema theorists have placed at the front and center of their inquiries.
Though much work in modern Schenkerian theory draws on historical perspectives, Schenker
himself engaged little (and usually only polemically) with them; and even today, rarely if ever are
Schenkerian tonal hierarchies presented as modeling what happens in the brains of composers and
listeners, and instead are assumed to represent some metaphysical structure. * It is chiefly the work
of Fred Lerdahl and Ray Jackendoff (e.g., Lerdahl and Jackendoff 1983, Lerdahl 2001) that has
advanced an explicitly Schenker-influenced theory of music cognition, in which tonal hierarchy is
argued to be “a natural propensity of the musical mind” (Lerdahl 2001, 4).
By far the most focused and thorough critique of modern theories of tonal hierarchy from
a schema-theoretic perspective has come out of the work of Vasili Byros. His dissertation (2009a)

Allan Keiler is likely the first to have suggested that Schenkerian theory could be a theory of music cognition,
anticipating the work of Lerdahl and Jackendoff in drawing on ideas from Chomskyian linguistics. See Keiler 1977,
1978a, and 1978b.

*
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argues for tonality as a form of culturally and historically situated cognition, using the reception
history of Beethoven’s Eroica Symphony—in particular, the interpretation of the tonality of its
opening bars—as a case study. In a review of the Eroica published in the Allgemeine musikalische
Zeitung in 1807 (only two years after the symphony was premiered), Friedrich Rochlitz (1807)
interprets a modulation to G minor in the opening bars, at the point where a chromatic C intrudes
upon an E major triad and resolves to a bass D supporting a G minor 6/4 chord. Rochlitz’s review
inaugurates a G minor strain in the history of interpreting the tonality of the Eroica’s opening bars
that survives to the present day, providing a snapshot of tonal cognition that originates in the same
time and musical culture in which Beethoven wrote the symphony. Yet beginning in 1930, with
the publication of Schenker’s analysis of the Eroica (1930/2014), a competing strain of reception
emerges that reads these opening bars entirely in the key of E major. In this strain, Schenker and
other “readers” of the symphony either fail to hear the implications of G minor that were obvious
in 1807, or actively ignore or dismiss them. The disparity between Rochlitz’s review and
Schenker’s analysis is, Byros argues, the result of a profound change in the “culture” of tonal
cognition in the more than one hundred years separating them. Two main aspects characterize this
change: 1) the loss of knowledge of the “rule” (i.e., schema) by which Rochlitz was able to infer a
G minor tonality, and 2) a shift from a “sequential” cognition of tonality to a hierarchical one. In
addition to reconstructing the lost rule or schema that underlies the G minor strain (the Le–Sol–
Fi–Sol), Byros uses the Eroica case study to critique modern theories of tonal hierarchy,
specifically those of Schenker and the “generative” theory of tonal cognition of Lerdahl and
Jackendoff. Byros argues that eighteenth-century tonal cognition was not hierarchical but
sequential: keys were interpreted one after another, in a “windowed” fashion, consistent with the
moment-to-moment listening strategies modeled by schema theory and exemplified by the G
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minor strain. Moreover, Byros points to the G minor strain as a black swan to Lerdahl and
Jackendoff’s claim that tonal hierarchy is “a natural propensity of the musical mind,” arguing that
instead tonal hierarchy is a feature of a modern culture of tonal cognition.
In this dissertation, I reconsider this critique of the significance of hierarchy to eighteenthcentury tonal cognition. Yet I do not so much push back on schema theory’s arguments as push
forward—toward an understanding of eighteenth-century music in both historical and cognitive
terms that acknowledges the role that tonal hierarchies could play in the minds of its composers
and listeners. Part I (Chapters 1 and 2) articulates schema theory’s case against tonal hierarchy on
historical and cognitive grounds, and then makes my case for it. In Chapter 1, I summarize the
central arguments of Byros’s dissertation (2009a), including the Eroica case study; the origins,
premises, and claims of schema theory about how the mind forms categories and uses them to
interface with the world, including music; the idea of tonality as a form of situated cognition rather
than a metaphysical “will of tones” or innate faculty of the human mind; and the nature of
eighteenth-century tonality as a “Culture of the Rule of the Octave” rather than a “Culture of
Structural Hearing.” I conclude Chapter 1 with a summation of schema theory’s arguments against
a hierarchical conception of tonal cognition in favor of a sequential or “windowed” one. Chapter
2 responds to Chapter 1 by first reconsidering the historical evidence for tonal-hierarchical
thinking in eighteenth-century compositional theory, drawing on the work of Ludwig Holtmeier,
Giorgio Sanguinetti. I contend that, contrary to Byros’s and Gjerdingen’s arguments, the
eighteenth-century Culture of the Rule of Octave has a sophisticated conception of tonal hierarchy
that is evident in the most basic thoroughbass rules and embodied in the Rule of the Octave itself.
I attempt to characterize this tonal hierarchy in schema-theoretic terms, describe the mechanisms
by which tonal schemata form hierarchies, and develop a way to analyze them. Part II (Chapters
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3, 4, and 5) furthers the case for tonal hierarchy in eighteenth-century music by theorizing the role
that it could play in composers’ and listener’s understanding of their music. In Chapter 3 I examine
the music theory of Joseph Riepel (1709–1782), in particular the first two chapters of his
Anfangsgründe zur musicalischen Setzkunst (1752 and 1755). Riepel’s work provides important
concepts and vocabulary for Chapters 4 and 5, as well as further evidence for hierarchical thinking
in eighteenth-century tonality. With Chapter 4, I build upon the theoretical foundation laid in
Chapter 2 to develop the concept of a Tonal Disposition—a “middleground” schema that
represents the larger tonal processes that small-scale schemata can serve in eighteenth-century
compositions. In Chapter 5, I detail three specific types of Tonal Disposition, representing three
of the most important tonal processes in eighteenth-century music: Prolonging, Activating, and
Modulating. and exemplify them with analyses. With the Tonal Disposition concept, I aim to show
how schemata structured not only the moment-to-moment experience of the music but also that of
its larger tonal discourse. In this way, tonal hierarchy was an essential part of the eighteenthcentury culture of tonal cognition.
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PART I:
First Reprise

Chapter 1: Tonality as Situated Cognition, and
Schema Theory’s Critique of Tonal Hierarchy
Introduction
In his dissertation and several subsequent publications (2012a, 2009a, 2009b), Vasili Byros
uses the opening of Beethoven’s Eroica as a case study in the cognition of tonality in the long
eighteenth century. He first identifies three different strains in the reception history of the Eroica
with regard to the tonality of the opening of its first movement: one that interprets a modulation
from E major to G minor, one that interprets only a vague obscuring of the key, and one that
interprets it entirely in Emajor. Byros uses this case study to argue for tonality as a form of
situated cognition—historically and culturally contingent, a form of nomological knowledge that
regulates musical behavior within a certain culture. In so doing, he places tonality as situated
cognition in opposition to tonality as a product of metaphysical principles, as in Schenkerian
theory, or universal, innate, cognitive principles as in the theories of Fred Lerdahl and Ray
Jackendoff, first presented in A Generative Theory of Tonal Music (GTTM, 1983) and furthered
explored by Lerdahl in Tonal Pitch Space (TPS, 2001).
For Byros, a significant consequence of this reconceptualization of tonality as situated
cognition is a reconsideration of the importance of hierarchy in the cognition of tonality in
eighteenth-century music. Hierarchy is of course central to not only to Heinrich Schenker’s theory
of tonality but also that of GTTM and TPS, the latter enshrining hierarchy as the very basis for the
cognition of tonality. Due to the immense influence of both theories on the mainstream institution
of American music theory, Byros notes how hierarchy has become an integral and unquestioned
part of a “Culture of Structural Hearing” that regulates modern understanding, and indeed the very
cognition, of tonality in eighteenth-century music and beyond. As Byros writes:

1

The institutionalisation of Schenker's later theory by Salzer (1952) and others resulted in
what may be described as an ‘annexing’ of eighteenth-century tonality by hierarchical
music-theoretic models, or as Robert Gjerdingen put it, by ‘structural-tone reductionism’
(Gjerdingen 1988: iv). The GTTM project represents something of a culminating moment
in this development. Not only did it explicitly redefine tonality in hierarchical terms (see
e.g. Lerdahl and Jackendoff 1984: 135), but it also explicitly assigned this hierarchical redefinition a psychological dimension. Hierarchical modes of listening, or ‘structural
hearing’ in Salzer’s terms (1952), became a universal concept, representative of the very
inner-workings of the musical mind in general, upon which the broader, rule-driven
argument about cognition was elaborated. (2009a, xv)
Yet in building his foundations for tonality as a form of situated cognition, Byros argues that his
study finds support for a sequential rather than hierarchical paradigm for the cognition of tonality.
That is, tonality is interpreted by the mind in a “windowed” fashion, with the tonal events
interpreted within the mind’s temporal window being relatively unaffected by any events before
and after it (67–70). This non-hierarchical view of the cognition of tonality, Byros claims,
“strongly resonates with eighteenth-century strategies of listening” (68).
Byros’s questioning of the importance of hierarchy to the cognition of tonality in
eighteenth-century music comes as a larger consequence of his Eroica case study, wherein he
posits a “lost” voice leading schema, the Le–Sol–Fi–Sol, as an emblem of a “lost” culture of
tonality in the eighteenth century. Seeking to reconstruct this lost culture, Byros conducts a
detailed examination of historical documents, including concert reviews of the Eroica,
Beethoven’s sketches of and known compositional models for the symphony, and historical musictheoretical sources, as well as a corpus study of some three thousand compositions written during
the period from 1720 to 1840. In the course of this thorough study, the Le–Sol–Fi–Sol schema
comes to represent the “rule” underlying an eighteenth-century understanding of the tonality of the
opening of the Eroica. In this way, Byros takes up the larger project of schema theory, to
reconstruct the concepts and categories that historical musicians would have used to understand
their own music. But in centering the question of the historical and cultural contingency of the
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cognition of tonality—and specifically how eighteenth-century musicians understood the tonality
of their music—Byros challenges the concept at the very foundation of modern American music
theory’s dominant paradigm for understanding tonality, not only in eighteenth-century music but
also broadly: tonal hierarchy.
Strains in the Reception History of the Eroica
Byros’s argument begins with an analysis of the reception history of Beethoven’s Eroica
Symphony, in particular its opening dozen or so bars, with its celebrated intrusion of C into the
heroic main theme (Example 1.1). He identifies three “strains” running through this reception
history: one that centers on the implication of a G minor tonality in the opening bars (specifically
around mm. 6–9) engendered by the theme’s E–D–C turn about the dominant degree of G minor
and settling upon a G minor 6/4 chord. This strain begins with an 1807 Leipzig Allgemeine
musikalische Zeitung review attributed to Friederich Rochlitz, who writes of a “preludising
deviation [in mm. 6–9], where one expects to be led formally [förmlich] to G minor.” A second
strain, which responds to the C metaphorically as momentarily obscuring any sense of key, begins
with Aléxandre Oulibicheff (1857) likening the C to a “fog,” but is expressed perhaps most
famously by Donald Francis Tovey (1945) with his “cloud” metaphor. The third strain begins with
Heinrich Schenker’s analysis of the symphony in the third volume of Das Meisterwerk in Der
Musik (1930/2014), in which any G minor implications are either ignored or implicitly rejected in
favor of a uniformly E major tonality, with the C read as an enharmonically reinterpreted D
functioning as a lower chromatic neighbor to D, itself a lower neighbor to the tonic E (Byros
2009a, 1–4). These three strains lie “on a continuum, projecting outward from a centre of
ambiguity,” with the G minor strain at one extreme, the “cloud” strain in the middle, and the E
strain at the other extreme (2). Each strain has persisted to the present day, as other “readers” of
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the Eroica have come to offer their own interpretations, though each coalescing around one of the
three strains: Adolph Bernhard Marx (1859/1997), Charles Parry (1880), Lewis Lockwood (1991,
1982), and Stephen Rumph (2004) among the readers in the G minor strain; David Epstein (1979),
Barry Cooper (2000), and James Hepokoski and Warren Darcy (2006) among those following
Tovey in the “cloud” strain; and Brian Hyer (1996), Barbara Barry (2000), and Michael Klein
(2005) among those in Schenker’s E strain. Viewing these three strains not merely “as evidence
of some inherent and inevitable subjectivity about perception,” but rather as “symptomatic of a
musico-cognitive philosophical problem” (3), Byros embarks on a compelling account of the
cultural contexts that have given rise to these strains to argue for tonality as a form of situated
cognition.
Example 1.1: Beethoven, Symphony No. 3, Op. 55/i, mm. 1–16.

Tonality as Situated Cognition
Byros argues for a (re)conceptualization of tonality as a form of situated cognition. This
“situatedness” is multifaceted. For one, as evidenced by the chronology of the emergence of the
three strains in the reception of the opening of the Eroica, the G minor strain is not only the oldest
but also contemporaneous with the composition and premiere of the symphony—Rochlitz’s review
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was published in 1807—and thus a product of the same culture as the symphony. The other two
strains emerge only much later—the “Cloud” strain in 1857 with Oulibicheff, and the E strain in
1930 with Schenker—and thus reflect their own particular musical cultures, cultures that are quite
different from the one in which the G minor strain originates. In itself, this already provides
evidence that the cognition of tonality is historically and culturally situated.
But Byros’s argument is both broader and deeper, drawing on work in literary theory,
philosophy, and sociology, alongside empirical musicology, contemporary and historical music
theory, and music psychology. Citing Carl Dahlhaus and the literary theorist Felix V. Vodička,
Byros claims that to examine the reception history of the Eroica is to reveal the “normative
systems” underlying each of the three strains (7). Byros construes these “normative systems” as
what Wolfgang Iser calls “cultural codes,” and the various authors in each strain as “real readers”
who respond to the “text” of the Eroica according to those codes (15). In turn, each of the three
strains acts as a kind of collective “superreader,” according to Michel Riffaterre, for each of their
readers “respond[s] to a given aspect of a text in precisely the same way,” providing an objective
basis for the existence of a “stylistic fact,” which for Riffaterre is synonymous with a text’s
“communicative element” (16), the communication that takes place between a text and its readers.
This “communicative element” is crucial to Byros’s argument about the significance of the
G minor strain, because it distinguishes what Umberto Eco calls “model readers” from other kinds
of readers; that is, “model readers” (Iser’s “real readers”) are those who share the same “linguistic
code” (Iser’s “cultural code”) that the author necessarily assumes in order for their text to
communicate (23). Indeed, Byros recruits Danuta Mirka’s (2008) argument that communication
between composer and listener was the very basis of eighteenth-century musical aesthetics (23).
And so, arguing from the “poetic evidence”—in the form of Beethoven’s sketches of the
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symphony, as well as a G minor Clementi piano sonata (Op. 7, No. 3) that appears to be
Beethoven’s source for the theme of the finale, all of which establish an opposition between E
major and G minor as at the heart of the original conception of the symphony—Byros claims that
the readers in the G minor strain are Eco’s “model readers” because they share the same “linguistic
code” as Beethoven, the ones to whom he was trying to communicate by making use of various
musical codes that would have been understood to signal G minor (18–22). The basis of Byros’s
reconceptualization of tonality as situated cognition is thus in reimagining it as such a “linguistic
code” shared by composers and listeners, as the medium for communication between them.
Byros goes further to argue that this linguistic code is analogous to what the sociologist
Maurice Halbwachs called “collective memory,” that is, “a socially derived and therefore implicit
consciousness and knowledge base . . . a synthesised network or amalgamation of ‘stylistic facts,’
cultural codes, practices, or conventions that are not reconstructed from history, but rather
sustained throughout history as some ultimately tacit and intangible knowledge base that one takes
for granted, such as language” (28–29). This accounts for the fact that the G minor strain has
persisted to the present day. But moreover, Halbwachs begins his description of the idea of
collective memory with the example of musicians’ capacity to understand music when they play
and listen: when engaging with music, Halbwachs argues, musicians must have some
“mechanisms” in their brains to decipher what they perceive, mechanisms that only have meaning
when put in relation to similar mechanisms in the minds of other musicians (30). For Byros, then,
the G minor strain provides evidence for the idea of tonality as collective memory, not only
because, like language, it has “transcended history,” but also because it relies only on the
implication of G minor without so much as a cadence or even its leading tone, suggesting the
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existence of some other “mechanism” in the collective memory of listeners by which G minor is
understood (30–31).
To amplify his claim that the G minor strain signals the existence of a “stylistic fact” with
respect to how eighteenth-century listeners interpreted the tonality of the opening of the Eroica—
and tonality writ large—Byros recruits the ideas of the sociologist Max Weber. Weber “famously
argued that determining the underlying causality of an event is often better achieved in a negative
capacity. That is, the historical determinacy of a social fact reveals itself in the materialisation of
change when [a] purported historical fact is removed from the equation” (31–32). And precisely
how events change as a result of the elimination or alteration of a “historical fact” is, according to
Weber, governed by “rules of experience” (Erfahrungsregeln), which are a form of “nomological
knowledge,” or knowledge determined by culture or custom. For the reception history of the
Eroica, it is the dissolution of the eighteenth-century norms of listening that regulated the
experience of the readers of the G minor strain—the “rules of experience” for eighteenth-century
music—that gave rise to the “cloud” and E major strains, “which function[s] as evidence for the
‘historical significance’ of the G minor response and, by extension, for the ‘stylistic fact’ as its
underlying cause” (32). In sum, Byros writes:
The model for the G minor strain, or for the G minor ‘ideal-typical actors,’ seems to involve
an intersection of the interdisciplinary contexts outlined in the preceding, which all fall
under the blanket concept of the ‘psychology of convention.’ Viewing the situation of the
G minor strain analogically—that is, against Eco’s ‘linguistic code,’ Halbwachs’
‘collective memory’ and Weber’s Erfahrungsregeln—suggests that the competence model
or knowledge base underlying and projected by the G minor response-strain is culturally
determined or, following Weber, that the knowledge base is nomological through and
through. (33–34)
Here Byros invokes the “psychology of convention,” the paradigm underlying the rise of
the schema concept in American music theory and pioneered by Leonard Meyer and Robert
Gjerdingen. To the extent that the emergence of the “cloud” and E strains is evidence of their
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“loss,” the “competence model” or “knowledge base” for the G minor strain must be reconstructed
for present-day listeners. Byros notes that though other theorists, such as Robert Hatten (2004,
1994, 1982), have argued for the necessity of reconstructing historical stylistic competencies, “it
was only in research by Leonard Meyer and Robert Gjerdingen that the reconstructive component
was explicitly given a psychological orientation—that socially-determined rules were explicitly
viewed as ‘cognitive instruments,’ and that the ‘psychology of convention’ became explicit” (34).
For Meyer, it was “habit responses” or “style forms” such as the “1–7, 4–3” archetype that
represented the “nomological knowledge” or conventions that constituted the “collective memory”
of the eighteenth-century style, the “linguistic code” that allowed for communication to take place
between composers and listeners (Byros 2009a, 35–36). In his later work (e.g., Meyer 1989),
Meyer settled on the term “schema” to name such cognitive instruments, and thus the schema
concept was taken up by his student, Gjerdingen. In Gjerdingen’s work, in particular his book
Music in the Galant Style (2007), the psychology of convention likewise forms the basis for
reconstructing the codes or “utterances”—the schemata—that were the basis for musical
communication in the galant style of the eighteenth century:
To recover something of the older, galant tradition, I attempt an archaeology of utterances
from that distant musical civilization, one whose courtiers share with us relatively few
social structures or modes of thought. As the potsherds from my excavations I present
musical phrases [i.e., schemata]—simple musical behaviors from a different time, now
given voice in a different social setting. (2007, 18–19)
Anticipating Byros’s invocation of Max Weber’s method for revealing the significance of a
historical fact through its negation, Gjerdingen sketches a narrative of the changes that led to the
dissolution of the eighteenth-century social order, and the concomitant dissolution of its codes for
musical communication:
The French Revolution (1789) had begun a long series of dislocations and upheavals that
weakened the galant social order. Napoleonic armies overturned, bankrupted, or threatened
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almost every court in Europe, including the Church. When nearly thirty years of instability
ended with the Treaty of Vienna (1818), prerevolutionary life was but a distant memory.
(416)
If the “competence model” that underlies the G minor strain is indeed “culturally
determined . . . nomological through and through,” it follows for Byros that the later emergence
of the “cloud” and E flat strains was indeed motivated by the negation of the “stylistic fact” that
supported the “communicative element” of the G minor strain. Moreover, understanding the
cultural determinacy of the G minor strain has significance not only for interpreting the tonality of
the opening of the Eroica, but also for tonality in eighteenth-century music as a whole. As Byros
concludes:
[T]he picture of tonality that emerges . . . is as entirely socially and historically situated
because of its predication on a psychology of convention. The epistemological base of the
G minor strain seems to be ecologically motivated, to the extent that only a comprehensive
ethnography of the musical culture could truly bring the ‘style form,’ ‘stylistic fact,’ or
‘cultural code’ into clearer focus, because the more culturally engrained, the more tacit and
implicit will any given knowledge base be. (2009a, 37)
In other words, tonality as situated cognition necessitates the description of a set of style forms, or
schemata, that regulate listeners’ tonal interpretations within a certain cultural context. To this end,
Byros sets out to reconstruct the cultural context and schematic basis for the G minor strain and
eighteenth-century tonality as a whole.
The Culture of Tonality in the Eighteenth Century
Gottfried Weber’s “Habits of the Ear”
Byros designates the overarching culture of tonality in the long eighteenth century the
“Culture of the Rule of the Octave” (2009a, 110). His description of this culture draws on a variety
of historical sources, but Gottfried Weber’s Versuch einer geordneten Theorie der Tonsetzkunst
(1832/1851; originally published 1817–21) is singled out for especially detailed and sustained
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analysis, because of its relevance to the specific culture of tonality in the early 1800s, in which
Beethoven composed the Eroica symphony and the G minor strain emerged.
Latching on to Rochlitz’s use of the word “förmlich”—properly, formally, explicitly—to
describe the modulation to G minor in mm. 6–9 of the Eroica, Byros asks what unstated rule or
norm was at work in Rochlitz’s mind such that he interpreted the modulation as förmlich, and finds
in Weber’s treatise an answer: “Gewohnheiten des Gehöres”—“habits of the ear” (Byros 2009a,
74–75). Byros notes that Weber uses the phrase “habit(s) of the ear” throughout his chapter on
“modulation,” a word which for him refers to not only the motion from one tonality to another but
also “the regulating, or expression, of a tonality in general—how one modulates within a key”
(75). In this, Weber uses the older, eighteenth-century definition of “modulation,” which had a
double meaning: “modulation within a key,” how one is “attuned” to a single key; and “modulation
outside the key” or “digressive modulation,” how one becomes “attuned” to a different key (76).
This double meaning of “modulation” is taken up in Weber’s lengthy section on the
“Attunement of the Ear to a Key” (“die Stimmung des Gehöres in eine Tonart”). Byros argues that
though Weber does not use the word “tonality” (die Tonalität), which had been recently coined
and disseminated in French treatises (especially Choron 1810), his “attunement of the ear to a key”
is essentially the same as “la tonalité” of those French treatises (77). This leads Byros to describe
the eighteenth-century idea of tonality as more properly a sense of “keyness” or “being in a key”:
[T]he meaning of la tonalité is more properly expressed by the English term ‘keyness,’
which designates the quality or ever-fluid phenomenon of being in a key. . . . Throughout
the eighteenth as well as the early part of the nineteenth century, tonality, in this sense of
‘keyness,’ appears in music-treatises and -criticism of the period under the catchphrase of
modulation, which defined the practice of regulating, or expressing, and coordinating keys,
Tonarten/Thöne, tons, or toni. The French neologism la tonalité merely provided a
synonym for Modulation by the same process of deriving a qualitative noun from a verb
— whereas die Modulation, la modulation, and la modulazione signified the process of
expressing, or the organisation of a mode (die Mode, le mode, il modo), die Tonalität, la
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tonalité, and la tonalità became qualitative nouns that signify the expression, organisation,
or quality of being in a key. (78)
The payoff for construing tonality as an “attunement of the ear to a key,” a sense of “keyness” or
“being in a key,” is that it exchanges an understanding of tonality in metaphysical terms for “a
more pragmatic and historical consistent meaning of the term” (79).
Among the “habits of the ear” Weber describes that constitute tonality as “keyness” or
“being in a key,” one of the most important for the Eroica is the ear’s habit of hearing certain
“well-known positions” (“Besonders bekannte Lagen”) or inversions of chords as “stamped with
tonal meaning” (Byros 2009a, 92). Weber focuses on the case of the major or minor 6/4 chord,
which by a “habit of the ear” can represent a cadential 6/4 in a new key entirely on its own, merely
by moving into it, especially on a (hyper)metrically accented beat (92). Indeed, Byros notes many
similarities between Weber’s examples and mm. 6–9 of the Eroica, including not only the use of
a metrically accented 6/4 but also the instance in one of Weber’s examples (reproduced as Example
1.2) of exactly the same key relationship as in the Eroica: a modulation from a major key to the
minor key a major third higher via a 6/4 chord interpreted as a cadential 6/4 in the new key (93).
In this way, Weber provides a framework for understanding tonality as “keyness” that is necessary
to understand Rochlitz’s comments (79). Indeed, Weber likely knew Rochlitz’s review of the
Eroica because he frequently cited the AmZ and also published in it (91). For Byros, “the Leipzig
review and the meaning of förmlich must be symptomatic of the same cultural constraints, or ‘rules
of experience,’ underlying Weber's chapter on ‘Modulation;’ [thus], Weber’s ‘Habits of the Ear’
would refer not to the habits of a single individual, but to those of a musical culture” (94).
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Example 1.2: Gottfried Weber’s example of a modulation from a major key to the minor key a third higher via a
cadential 6/4 chord (1832/1851, Figure 200, §207).

The Culture of the Rule of the Octave
For Weber, as for Rochlitz, the major or minor 6/4 is habitually understood to occupy a
position in a major or minor scale such that its bass is scale-degree 5 (97). Moreover, Weber’s
cadential 6/4 implies its resolution into a dominant 5/3 or 7/5/3, or perhaps a dominant 4/2, what
Weber called the “customary sense” by which a “harmonic succession” will be understood by the
ear (96). But this particular “habit of the ear” that Weber describes is only one of a much larger
set of “habits” that collectively define what Byros calls the “Culture of the Rule of the Octave”
that is synonymous with the eighteenth-century culture of “modulation” or tonality (97–98). Byros
argues that the principle at the base of Weber’s “habits of the ear” is the same one at the base of
this larger “Culture of the Rule of the Octave” of the eighteenth century: the reciprocal
relationship between a chord-form and the scale-degree of its bass note (99). In Byros’s words:
Harmony was conceived as a diversity of chord-forms that belong to particular scale
degrees in the bass: a chord-form is, in the first place, a combination of intervals above a
bass that was represented by figured-bass or thoroughbass notation; secondly, a chord-form
represents the particular identity of a chord, determined by the quality of its intervals
(perfect, major, minor, diminished, or augmented), what Campion referred to as ‘the
species of each figure in the octaves’. . . . These chord-forms stand in a reciprocal
association with the scale degrees of the major and minor modes, as determined by the
particular arrangement of the scale degrees in the bass and the particular intervallic
progression of a bass. By means of these culturally codified associations, one expresses a
tonality, or modulates. (99)
Nowhere else is this more clearly exemplified and embodied than in the Rule of the Octave
(Example 1.3): “The principle underlying the Rule of the Octave is precisely this notion of
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indication or expression—that is, what chord-forms are indicated by the specific progression of a
bass, and, reciprocally, what scale degrees in the bass are indicated by any given chord-form
progression” (100). A simple example of this principle at work in the Rule of the Octave is the
case of the 6/5 chord vs. the 4/2 on scale-degree 4: the former chord-form defines its bass not only
as a scale-degree 4, but also a scale-degree that rises by step to a scale-degree 5 supporting a
dominant chord; the latter chord-form defines a scale-degree 4 that falls by step to a scale-degree
3 supporting a 6/3 chord (99). In sum, Byros writes that within the culture of tonality embodied in
the Rule of the Octave
The general principle, or ‘rule’ . . . is that certain chord-forms belong to each degree of the
major and minor scales, or that only a certain variety of chord-forms may be realised on
each degree, depending on their particular permutation or intervallic arrangement in the
bass. Because of this reciprocal relationship between chord-form progressions and bass
scale-degree patterns, a chord-form progression also reciprocally defines which scale
degrees lie in the bass, and, by extension, situate or attune the ear to a key. . . . The rule, in
the Rule of the Octave, is not the particular chord-form harmonisation of the scale . . . but
the principle underlying its construction. (103)
Example 1.3: The Rule of the Octave.
a) Major scale, ascending and descending.

 





























b) Minor scale, ascending and descending.
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Byros is careful to point out that his argument about the eighteenth-century culture of the
cognition of tonality is not a question of psychology versus culture, or nature versus nurture.
Rather, “mind and environment [are] inextricably imbricated”; the question is one of cognition
rather than mere perception—in other words, “[t]o speak of cognition is precisely to address
perception as mediated by knowledge” (120–121). Indeed, Byros makes this point with reference
to David Huron’s (2006) argument that scale-degree labels represent cognitive categories applied
to the perceptual phenomena of pitches (Byros 2009a, 121). It is the very processes or rules by
which a listener interprets pitches with scale degrees that defines a culture of tonality.
Harmonic Function and Syntax in Eighteenth-Century Music
This leads Byros to a reconsideration of the nature of harmonic function, especially for
eighteenth-century music. Picking up on arguments by Gjerdingen, Byros argues that chord
function cannot be simplified to three or four functions in a fixed sequence, and instead is
dependent on how a chord fits into a larger progression of scale-degrees and chord-forms. “By
situating the problem in its socio-cultural setting, one sees that ‘known’ or ‘learned harmonic
patterns’ presuppose known or learned scale-degree patterns: chords and chord progressions are
functional to the extent they suggest a position within a known scale-degree pattern in the bass”
(147). In support of this, Byros points to Johann Gottfried Walther’s description of various
clausulae according to the kind of motion formed by the bass: the clausula cantizans, or soprano
cadence, 7–1; the clausula altizans, or alto cadence, 4–3; the clausula tenorizans, or tenor cadence,
2–1; and the clausula perfectissimae, or bass cadence, 5–1 (148). Though each of these cadences
could be said to express a D–T functional progression, it would be an oversimplification of
eighteenth-century harmonic syntax to do so. Even as eighteenth-century theorists synthesized
Ramellian fundamental bass with thoroughbass, such that it was recognized that the chord forms
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on scale-degrees 2, 4, 5, and 7 shared the same pitch classes and expressed a “dominant” function,
functional equivalency was more than just pitch-class equivalency: for instance, the iiø4/3 was
recognized as equivalent in function to the “French” augmented sixth chord, owing to their shared
bass note and shared position within a “known harmonic pattern” (150). Byros also cites recent
empirical work on harmonic syntax that calls into question certain “conventional wisdom”
regarding harmonic syntax, such as the prohibition of the functional sequence S–T–S, which is in
fact well within statistical norms (151–155). Thus Byros proposes coordinating three harmonic
functions—T, S, and D—with the position of a chord’s bass note in a scale to more accurately
model eighteenth-century harmonic function and syntax. The resulting map of the “known
harmonic patterns” (Example 1.4) sums up Byros’s most fundamental argument about harmony in
the culture of tonality in the eighteenth century: that it is characterized by the coordination of
chord-form progressions with motions of the bass to reciprocally define a tonality (150–155).
The Schema Concept
The Development of the Modern Schema Concept
The question of what knowledge the eighteenth-century mind used to mediate its
perception of music brings Byros to the schema concept. Byros’s dissertation provides a broad and
detailed history of the schema, tracing not only the term but also many significant features of the
concept itself all the way back to Aristotle, whose ideas on memory were highly influential on the
British empiricists such as John Locke and Thomas Hobbes, who in turn changed the paradigm for
the philosophy of mind from a Cartesian rationalist and nativist view to an empirical one, which
“set the stage” for the rise of modern schema theory in the later twentieth century (237–238).

15

Example 1.4: A map of “known harmonic patterns” for eighteenth-century music (Byros 2009a, 430, Example 3.12).
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Byros explains that Aristotle, in his essay De Memoria, uses the word “schema” to describe
how we gain knowledge of the world. For Aristotle, we know things in the world through our
experience of them, from which we form a “copy” or “image” of them in our minds; these
copies/images thus constitute our very knowledge of the world; in turn, these copies/images of our
knowledge are the “mechanisms” by which we recognize those very things in the world when we
encounter them again; moreover, these “schemata” interact with not only other things in the world,
but also other schemata in our memory (233–236). These three features that Aristotle describes—
the schema as image, knowledge, and mechanism—as well as the interactivity of schemata, are
essential to the modern concept of the schema.
Byros notes that Meyer’s work from 1956 onward sought to describe the “common
universe of discourse” of eighteenth-century music as a musical style system constituted by
abstractions derived from “probability relationships.” He first called these abstractions “habits” or
“habit responses,” after Henry Aiken (1951). In later writings, they were designated with a number
of other terms (“norms,” “ideal types,” “pattern reactions,” “class concepts,” “style forms”). “But
the important element,” writes Byros, “regardless of what term is assigned to these categories, is
their psychological basis: these categories are not things ‘out there in the world’ but belong to
memory”; and “equally significant is the social basis of these ‘ideal types’ . . . —these products of
memory are not innate, but learned, culturally determined” (Byros 2009a, 195–198). To compare
Meyer’s concept of a “habit” to Aristotle’s description of a schema, we see that they correspond
on all significant points: they are (1) “copies” or “abstractions” of things in the world or in music;
(2) stored in our memory, where they constitute our very knowledge of the word, or of a musical
style system’s “common universe of discourse”; and (3) “mechanisms” which actively engage or
“respond” to the world or music. Byros also points out that Meyer, like Weber, describes musical
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“habits” as the result of repetition, or “statistical redundancy,” which is “one of the principal
attributes of what cognitive psychology or empirical philosophy would call a schema,” for
repetition or redundancy is essential to communication, whether in language or in music (199).
Byros also suggests that the Aristotelian concept of a schema may have had an influence
on some eighteenth-century music theorists. Most eighteenth-century thoroughbass theorists
designated the principles for harmonization as “rules” (regole, règles, Regeln), such as the “Rule
of the Octave” or the “Rule of Mi.” But in his Der Generalbaß in der Composition (1728), Johann
David Heinichen calls his own representations of the Rule of the Octave “Schemata Modorum”—
“The Schemata of the Modes” (Byros 2009a, 121). Byros points out that Heinichen’s thorough
Classical education would likely have made him familiar with Aristotle’s use of the word
“schemata” in the essay De Memoria (123). Byros argues that the connection to memory would
have been particularly important to Heinichen’s use of the word for his Rules of the Octave, for
he introduces them as a kind of summary of his six “special rules” treating the harmonization of
isolated bass motions, such as the Mi–Fa. Moreover, Heinichen also designates various reorderings of the Rule of the Octave as schemata, “which generalises the term to broadly describe
all harmonic progression as the representation of a key, or mode. . . . [C]hord-form progressions
are different ‘schemata’ that represent a key,” which are to be memorized not merely to be
reproduced but to internalize the principles that underlie them (123–125). In this, Heinichen’s
“schemata of the modes” are akin to Weber’s “customary modulation.” For Byros, these “recall
Aristole’s predication that ‘we know things by the psychic process analogous to them’; that ‘in the
mind there exist schemata corresponding to the external objects’” (127).
What Meyer first called “habit responses” or “style forms,” such as his 1–7, 4–3 archetype,
he would come to call “schemata” in his later works (127), and this term has been embraced in the
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work of Robert Gjerdingen and subsequent theorists. This was due to the so-called “cognitive
revolution” of the 1970s and 80s, in which the schema went from a concept at the periphery of
psychology to “the basic building block of cognition” (248–249). The modern concept of a schema
in cognitive science is complex, but the basic features originally outlined by Aristotle are still at
its core: a schema is the mind’s abstraction from “perceptual redundancy” in the world, and forms
the mind’s knowledge of the world; in turn, schemata are active and interactive mechanisms or
“recognition devices” by which the mind both recognizes things in the world and makes
connections among its schemata for other things (248–259). But the modern schema concept, as
developed in the work of Sir Frederic C. Bartlett (1932), Joseph Becker (1973), and David
Rumelhart (1986, 1980), among others, and as adopted by musical schema theorists, is further
refined in a number of significant ways.
First, Bartlett’s studies of people’s ability to memorize stories from a foreign culture
reveals that “memory is not a simple registering of events or stimuli in the environment . . . but of
constructing or organising that environment” according to a set of schemata, and the presence of
inconsistencies between the original story and how it was recounted is evidence that schemata are
cultural determined (Byros 2009a, 245–246).
Second, Bartlett also suggests that even diachronic phenomena are represented in the mind
synchronically as schemata (247–248). This point is clarified in the work of Becker, who describes
the organization of schemata in our memory as “nodes” that can take part in both synchronic and
diachronic relationships. Byros notes that Gjerdingen adapts this idea directly from Becker (251–
252). For example, Gjerdingen explains that a concept like “bird” partakes of not only synchronic
relationships with other concepts like “wings,” “canary,” and “animal,” but also diachronic
relationships like “bird-eating-a-worm”; and that a similar set of relationships may apply to a
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musical concept like “dominant seventh chord,” which may partake of not only synchronic
relationships with nodes like “dissonance” and “instability,” but also diachronic relationships or
“event schemata” like “perfect authentic cadence” or “1–7, 4–3 schema” (1988, 61). Moreover,
diachronic relationships, like the 1–7, 4–3, may be synchronically represented as their own
memory nodes, and partake of still more relationships with other nodes (Byros 2009a, 257–258).
Byros points out that the synchronicity of memory nodes is also why Gjerdingen “specifies more
than one feature for each event of a schema [such as a chord-form and melody/bass scale-degrees],
normally represented by a single Node” (252).
Third, Rumelhart (1980) and Rumelhart, Smolensky, et al (1986) show that because
schemata are both active and interactive, when they engage with the processing of information,
they set up expectations about what will come next (Byros 2009a, 258). For Gjerdingen, this means
“that when we hear the initial event of a 1–7...4–3 schema we form an expectation of probable
terminal events and actively listen for them” (1988, 67). As Byros notes, in this “more
sophisticated formulation[] of the ‘expectation’ component [of a schema], the interaction of the
mind with its objects of experience is not only consequential on the mind itself, that is, in forming
an expectation, but also on the object in question; it acts upon its objects of experience as much as
those objects act upon it” (2009a, 256–260). For Byros, this is especially consequential for music:
“By this more elaborate conception, schema theory stipulates that, once having activated a schema,
a listener supplies default values for any of its missing features. . . . [Thus] what may be
acoustically absent is cognitively present” (259–260).
Fourth, research into “parallel distributed processing” or “connectionism” led by
Rumelhart consolidated the concept of a schema into the “constraint network,” the notion “that the
complex ideas, thoughts, and information-processing attributes of the mind are built out of varying
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degrees of ‘connections’ between simpler ideas lying in memory that operate synchronically—that
is, in ‘parallel’ fashion” (265–266). Byros notes that “[t]hese operations or smaller ideas . . . are
synonymous with Becker’s Memory Nodes” (267–268). To illustrate the process of a schema-asconstraint-network, Rumelhart, Smolensky, et al. used the example of the “Necker Cube,” a twodimensional representation of a three-dimensional wire-frame cube that can be interpreted as being
viewed from two different orientations (Example 1.5). Which interpretation is chosen depends on
which “smaller ideas” or “memory nodes”—in this case, the orientations of the individual vertices
of the cube—are activated in the mind. This process involves not only the activation of ideas/nodes
in isolation, but in a network—the activation of one node in turn activates the other nodes with
which it is “connected.” Moreover, when the networked nodes for one orientation are activated,
they deactivate the other nodes corresponding to the other orientation (265–270). Crucially, with
the schema-as-constraint-network,
the emphasis falls on the relationship between the drawing [of the Necker Cube] as a
substrate, and the operation of a psychic process, or schema, upon that substrate. The
schema and, by extension, the ability to see either a right- or left-facing cube in this
drawing, is a product of having already seen and experienced cube-like geometries in the
world; or of projecting that previously acquired knowledge from one’s ecology onto the
image. The visual exercise is a testament to the reality of a schema as a determinant of
cognition, because no cube exists on the printed page, only a series of intersecting lines
absent of any cues of depth or perspective. Perceiving a cube is entirely an act of the
imagination. This projection of ‘knowledge’ onto the image amounts to forming a context
for interpretation, by imposing one’s experience of cube-like geometries in the world onto
the image in the form of a ‘copy,’ not in the sense of a fixed image, but in the sense of
imitating a prior experience, in the form of an active reconstruction of past experience in
Bartlett’s terms. A schema, by this estimation, is a re-forming of associations or
connections already made in the past according to a reencounter with the same or similar
environmental stimuli; in a word, an image-inative reconstruction of past experience. (267–
268)
In sum, Rumelhart, Smolensky, et al. define a schema in this way:
Roughly, schemata are like models of the outside world. To process information with the
use of a schema is to determine which model best fits the incoming information . . . [which]
constitutes the interpretation of the input. . . . Schemata are not ‘things.’ There is no
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representational object which is a schema. Rather, schemata emerge at the moment they
are needed from the interaction of large numbers of much simpler elements all working in
concert with one another. Schemata are not explicit entities, but rather are implicit in our
knowledge and are created by the very environment that they are trying to interpret—as it
is interpreting them. Roughly, the idea is this: Input comes into the system, activating a set
of units. These units are interconnected with one another, forming a sort of constraint
satisfaction network. (Rumelhart, Smolensky, et al. 1986, 18, 21; cited in Byros 2009a,
270)
Example 1.5: A constraint network for the left/right orientation of the “Necker Cube” (Rumelhart, Smolensky, et al.
1986, 10).

A final attribute of the modern schema concept as elucidated by Rumelhart, Smolensky, et
al., and one that will prove especially important to its application to eighteenth-century music, is
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that schemata may embed or nest within one another (Byros 2009a, 270). This is a natural
consequence of the synchronic connections between memory nodes, whereby a node for one
schema, such as a V6/5–I Comma schema, can be associated with another schema, such as the
Fonte schema, to which the Comma may supply the local harmonic events in each of the Fonte’s
two stages. Byros notes that though Gjerdingen’s 1988 study did not explicitly draw on
Rumelhart’s specific formulation of the schema, it “nonetheless built on the properties that
Rumelhart had previously outlined and that figured into Gjerdingen’s argument . . . : schemata (1)
have variables; (2) may embed; (3) represent encyclopaedic knowledge; (4) are active processes;
and (5) are ‘recognition devices whose processing is aimed at the evaluation of their goodness-offit to the data being processed’” (Rumelhart, Smolensky, et al. 1986, 33–36; original italics; cited
in Byros 2009a, 270).
Schemata as “Scripts” versus “Plans”
A further layer to the modern schema concept that is also particularly relevant to its musical
applications is the distinction between a schema as a “script” versus a “plan,” first described by
Roger Schank and Robert Abelson (1977). They define a “script” as a schema with a very
constrained “sequence of events” that is “made up of slots and requirements about what can fill
those slots. The structure is an interconnected whole and what is in one slot affects what can be in
another. . . . Thus, a script is a predetermined, stereotyped sequence of actions that defines a wellknown situation” (41). By contrast, they define a plan as “a more general structure, a repository
for general information that will connect events that cannot be connected by use of an available
script” (70).
Byros uses the script/plan conception of the schema to make several arguments about the
cognition of tonality in the eighteenth century. First, he argues that “[t]he expression and
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perception of a key in the music of the long eighteenth century is fundamentally script-oriented in
its design,” evidenced by the “artefacts” of the partimento and rule-of-the-octave traditions, with
their emphasis on chord-form progressions coordinated with a scalar context (2009a, 334–335).
Second, Byros uses the script/plan concept to contextualize Gjerdingen’s description of
eighteenth-century listening strategies via an appropriation of the idea of il filo, which Leopold
Mozart had enumerated among the “hallmarks of a master composer, ‘good technical composition
and the arrangement of material: il filo’ (‘der gute Satz, und die Ordnung, il filo’)”; this, Byros
notes, Gjerdingen interprets as “[p]lacing things in a suitable order [to] create[] the cognitive thread
(il filo) that, like Ariadne’s thread which led Theseus through the labyrinth, guides the listener
through a musical work” (Gjerdingen 2007, 369). Gjerdingen represents the il filo listening
strategy in two ways. The first is as a Markov-like chain of probabilities of succession, wherein an
implication I is statistically likely to be followed by a realization R, or one of multiple realizations,
R1, R2, R3, etc. (Example 1.6a), each of which may give rise to its own schema (Example 1.6b).
This process gives rise to a “matrix of transitional probabilities” wherein one schema is more or
less likely to lead another (Example 1.6c). The second is a “series of schemata . . . imagined as
beads on a mental string or cognitive thread—il filo” (Example 1.7), creating “an impression of
continuity, which can arise from simple succession, from various kinds of higher-level schemata,
or from the quite low-level but nevertheless significant effects of musical meter and the stepwise
movement of parts” (372–376). Byros likens Gjerdingen’s representations of il filo to scripts
(2009a, 333–334), noting their similarity to Meyer’s own characterization of “changing-note
melodies [like the 1–7, 4–3], antecedent [and] consequent phrases, full authentic cadences
(subdominant–dominant–tonic), and sonata-form structures” as ”scriptlike”: “[O]nce part of a
changing-note pattern is comprehended, subsequent parts of the pattern are largely predictable”;
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and even when “the syntactic constraints shaping some script are unfamiliar,” and a listener is
forced “to understand that script in terms of a more general plan . . . these are almost always
coordinated and dominated by scripts” in eighteenth-century music (Meyer 1989, 245–246).
Example 1.6: Schema succession as a Markov-like chain of probabilities.
a) Gjerdingen 2007, 374, Figures 27.2 and 27.3.

b) Gjerdingen 2007, 375, Example 27.1.

(The example continues on the following page.)
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Example 1.6 (continued).
c) A matrix of transitional probabilities between schemata (Gjerdingen 2007, 372, Figure 27.1).
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Example 1.7: Schema succession as a cognitive thread.
a) Gjerdingen 2007, 376, Figures 27.4 and 27.5.

b) Gjerdingen 2007, 377, Example 27.2.

27

The Le–Sol–Fi–Sol Schema
If a schema is the very knowledge that mediates perception, then, for Byros, the question
of what “rule” is at work for Rochlitz (and all the readers in the G minor strain) to interpret a
förmlich modulation to G minor at the opening of the Eroica is a question of what schema for a
chord-form progression in a scalar context is mediating their perception (2009a, 128). Byros’s
answer to this question is the Le–Sol–Fi–Sol schema (Example 1.8). With some variations, this
schema consists of a chromatic bass line of four notes forming two descending half steps followed
by one ascending half step. Above these bass notes are the chord-forms 5/3–6/4–7/5–5/3 (another
6/4 often delays the arrival of the final 5/3), with a minor sixth in the 6/4 and a diminished seventh
in the 7/5, and a major third in the final 5/3. Through his corpus study, Byros finds that 100% of
the time these four bass notes and their attendant chord-forms express a tonality such that the bass
corresponds to 6–5–4–5 of a minor scale (137–138). Thus in this schema we see at work the very
principles at the base of the eighteenth century’s culture of tonality, the “Culture of the Rule of the
Octave”:
Between this reciprocal relationship of chord-forms and bass patterns, the sense of a key
emerges. The ‘script’ or key-defining attributes of a harmonic progression are determined
specifically by this reciprocal relationship. The tonality, or function of a chord, then,
amounts to the harmonic expression of a scale degree in the bass, and its directional
redundancies or probability for succession within a mode. (140)
Example 1.8: The Le–Sol–Fi–Sol schema (Byros 2009a, 476, Example 5.5).
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Applying the map shown in Example 1.4 above, Byros clarifies the harmonic-functional
logic of the Le–Sol–Fi–Sol schema as chromatic intensification of an underlying diatonic
“dominantizing” progression from Sle (“sus-dominante”) to Sfa (“sous-dominante”) to Dsol:
[C]hord-function presupposes mentally recognising a larger harmonic pattern, as
Gjerdingen maintains, but individual chord-forms, especially the ‘Well-known Positions’
(besonders bekannte Lagen) in Weber's terms . . . also reciprocally define that ‘known
pattern’. . . . [Thus in the le – sol – fi – sol schema] a passing 6/4 has the capacity to clarify
the underlying operation of ‘dominantising’ or S-functional syntax: it marks the chords
surrounding it as harmonic realisations of sus-dominante and sous-dominante scale-degree
affinities that converge on the dominante. . . . [I]f the Sle – Tsol – Sfa cycle is the harmonicsyntactic and therefore diachronic equivalent of the sus-dominante and sous-dominante
synchronic affinities that inhere in the diatonic scale . . . the Sle – Tsol – Sfa cycle is the
diatonic basis for the Sle – Tsol – Sfi syntax that characterises the le – sol – fi – sol schema:
the le – sol – fi stage of the movimento is a chromatically intensified variant of the
progression [IV – I6/4 – iv], one that further dominantises the chord of resolution in a
manner parallel to the augmented sixth chord (itself a chromatic intensification of iv6, etc.),
insofar as its ‘character of necessity’ is concerned. We know that it was understood
precisely in this way because, first, the two syntaxes appear in identical musical contexts,
and, more importantly, the corpus displays numerous instances of a hybrid, ‘associate’
schema . . . where the Sfi event is immediately preceded by Sfa: the le – sol – fa – fi – sol
regola. (155–156)
This makes the Le–Sol–Fi–Sol schema a key-defining “script” with two distinct stages
. . . consisting of four events that correspond to the progression of the bass. . . . The first
stage expands dominantising function by harmonising a le – sol – fi bass with susdominante, tonique, and chromatic sous-dominante chord-forms, that collectively express
the same function as an augmented sixth, whose characteristic harmonic interval is
‘composed-out’ as a diminished third in the bass. The aggregate effect of the three events
in the first stage produces a similar ‘lingering’ as the ‘Indugio’ schema . . . but on a
chromatically-intensified and therefore even more dominant-oriented augmented sixth
chord. The second stage of the regola is simply an expression of the dominant, often
highlighted by a cadential 6/4. The schema’s ‘character of necessity,’ or tonality-defining
‘script’ character, is constituted by the negotiation of these two stages. . . . [Thus] the le –
sol – fi – sol movimento is driven by an overall dominantising character, or S – D, also
shared by other schemata, such as the Phrygian half cadence, the Augmented 6th – V
schema, and so forth. (158–159)
Byros compares the two-stage process of the Le–Sol–Fi–Sol schema to Meyer’s “changing-note
archetypes,” which are structured around a “statement-response” T–D, D–T functional cycle that
“may be generalised as having an overall tonicising character, a scripted configuration for defining
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a key via these calculated exchanges of tonic and dominant.” Indeed, all schemata serve as
“scripted configurations” that define a key through a learned progression of scale degrees and
chord-forms that reciprocally define each other.
As a key-defining script, the Le–Sol–Fi–Sol schema is the “rule” that makes possible the
cognition of a G minor tonality in the opening of the Eroica. Even this “inter-key” instance of the
schema, effecting a key-change up a major third, from a major key to a minor key, “is itself
gewohnt, or schematic. Modulations to keys were equally ‘scripted’ or conformed to customary
habits as modulations in keys, once more according to the twofold eighteenth-century meaning of
the term” (167–168).
Byros claims that part of the task of schema theory is “to account not simply for the
perceptual redundancies of musical objects and their reconstruction, but also for how a particular
schema ever came to be a schema” (242). For the Le–Sol–Fi–Sol, Byros argues that the schema
could have been “created” by 1) the omnipresent association of a dominant triad with the
diminished seventh on a 4 bass, 2) the similar association of the dominant with the major triad on
6, and 3) the “compounding” of 1) and 2) by means of a passing 6/4, itself an extremely common
idiom (242–243). Thus
culturally-determined rules may be inferred from the probabilities of the culture system, as
emergent properties . . . of the probability system. In this way, the le – sol – fi – sol schema
likely developed, as all schemata, through culturally determined inference, and so its
origins may be located not in the work of any single composer, but in a particular historical
period when several composers collectively responded to the current tendencies and
orientations of the style or probability system. By extension, a listener ‘fluent’ with the
style as a probability system in general would ‘recognise’ a schema never previously
experienced as a coherent statement within the system. (243)
Moreover, Byros points out that this is why schemata do not need to have a “default form,”
for “[a]ll aspects are variable; some aspects are simply more tightly constrained than others” (270–
271). Byros cites Rumelhart, Smolensky, et al. in this connection: “The rigidity of the schema is
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determined by the tightness of bonding among the units that constitute the schema. The tighter the
bond, the more strongly the constituent elements activate one another, and the more rigid the
structure (Rumelhart, Smolensky et al. 1986, 36–37; cited in Byros 2009a, 271). Though Byros’s
representation of the Le–Sol–Fi–Sol “takes heed of the statistically most probable harmonisation
of scale degree -6, 5, and +4, when they are distributed in the bass in this particular order,” this
“simply represents the most tightly constrained features of the schema,” and “the addition of firstand second-order variables need not be considered as constituting different templates or ‘chunks’
stored in the mind, but rather as various extensions within a single constraint network that contains
different but inextricably related states of activation in the form of subnetworks and
supranetworks.” And were a particular substrate not to activate certain “first-order variables” of a
schema, it would be “inconsequential in respect to activating the constraint network” of the schema
as a whole. Thus, “what connectionism and the schema-as-constraint-network perspective bring to
the schema problem is the notion that a G minor dominant already exists in the mind of the
listener,” which Byros explicitly connects to Weber’s description of the major/minor 6/4 chord
“Habit of the Ear” (Byros 2009a, 271).
Understanding the Le–Sol–Fi–Sol schema as a constraint network also allows Byros to
more precisely explain the historical problem in the reception history of the Eroica. Byros claims
that “if one generalises from the G minor component of the case study to argue that a schema . . .
represents some modus operandi about tonality as a category of mind in general[,] then the E and
‘Cloud’ response-strains must be equally schema-symptomatic in some way” (305). To
demonstrate this, Byros draws an analogy between the three Eroica strains and the interpretation
of “ambiguous” images: the different spatial interpretations of the Necker Cube used by
Rumelhart, Smolensky, et al., and another image of a cluster of black splotches that form an
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impression of a Dalmatian on a street taken from Stephen E. Palmer (2002). With respect to the
Dalmatian image, Byros points out that “once a particular schema, or constraint network, has been
fit to a particular stimulus in the environment and vice versa—the Dalmatian schema in respect to
the image of [the Dalmatian], the Le–Sol–Fi–Sol with regard to bb. 1–9 of the Eroica’s opening
theme—and therefore, once having settled into an interpretation, that interpretation will remain
indefinitely”; moreover, on subsequent re-viewings/hearings, “the immediacy of the original
interpretation becomes all the more pronounced, because the schema has been forever linked in
inextricable association with the particular stimulus” (2009a, 319–320). Then, comparing the
situation of Eroica’s three response-strains to the Necker Cube’s “left-” and “right-facing”
interpretations, Byros argues that “[t]he entire problem represented in [the reception of the Eroica]
may be reduced to the graded presence and absence of schema influence,” which, Byros claims,
can be seen in the way the ‘Cloud’ strain
is roughly analogous to a potentially third interpretation of the Necker Cube as neither a
right- nor a left facing cube, but as a so-called ‘impossible cube’: an altogether unsettled
and unstable interpretation . . . [that] results not from the complete absence of a schema,
but from the absence of a fully realised constraint network, or the presence of a partially
realised constraint network. . . . The end product is not an impossible cube but an
‘impossible tonality’—neither E, nor G minor, but some tonal ‘purgatory,’ ‘ravine,’ or
‘gorge,’ in a manner of speaking; hence, the ‘mystery,’ ‘cloud,’ and ‘fog’ metaphors, and
‘out-of-key’ descriptions. (321–322)
Extending the analogy to the other two strains, Byros argues that while the corpus evidence
provides a schema for the G minor strain, in the form the Le–Sol–Fi–Sol, “for a historical and
historically-informed listener, no such fully constrained rival schema exists for an E major
interpretation, and therefore the E and G minor oppositions cannot be likened directly to the rightor left-facing geometry binarism underlying the Necker Cube.” Thus, “the E strain would
therefore also be schema-symptomatic, but in the sense of ‘schema absence’ . . . or ‘schemairrelevance’” (322).
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The Schema as a Means of Historical Listening
As summarized above, Byros argues for the necessity of a “communicative element” in
any interpretation of a text to elevate it to what Riffaterre called a “stylistic fact,” to distinguish
what Eco called “model readers” who share the same “linguistic code” as the author’s (16, 23).
For Byros, the communicative element is all the more essential in the case of eighteenth-century
music, noting Mirka’s argument that “the communicative (or linguistic) component of eighteenthcentury music was all-pervasive” (2008, 1). In order to understand the communication that takes
place in eighteenth-century music, Byros insists that we must “acknowledge[] the context in which
musical knowledge was situated and the peripheries of that ‘situation’” (2009a, 215). Quoting
Mirka again: “[H]istorical awareness is indispensable for the study of musical communication.
Since all communicative acts refer to the background knowledge of the receiver, communicative
strategies developed in late eighteenth-century music imply a listener equipped with the theoretical
knowledge and listening habits of that time” (2008, 3). In this way, with respect to eighteenthcentury music, the communicative imperative is a historical imperative. Moreover, Byros points
out that for eighteenth-century music, a significant portion of its communication is by means of
tonality (2009a, 317). Thus, Byros argues that
any philosophy of eighteenth-century tonality as a form of situated cognition must maintain
that this historical imperative must also be a cognitive condition and cognitive constraint—
that the mental structures and knowledge base underlying cognition are ecologically
specific and directly proportionate with the cultural constraints; that the socially and
culturally conceived statistical rules are equally cognitive rules. (216–217).
This leads Byros to argue for the schema as a “cognitive mechanism” for accessing a
historical mode of listening in which the communicative component of eighteenth-century music
can be properly understood: “Not only do schemata seem to provide the cognitive mechanism that
allows for a historical mode of listening today in the positive sense, by providing a historically
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determined context for interpretation, but also in the negative sense, by allowing one to ‘forget’ or
erase intervening knowledge and to ‘drown out’ modern associations and influences” (318). Byros
believes that this is powerfully demonstrated by his Eroica case study, and leads to what he
considers to be the most important argument in his dissertation:
Not only does schema theory, particularly in its more sophisticated connectionist form,
offer a powerful model for explaining the G minor response, but in return the Eroica case
study brings evidence in support of the ecological argument, as a general philosophy of the
cultural musical mind. Towards that end, I cannot overemphasise the significance of the
following observation, which may very well be the most important observation to emerge
from the entire study: The empirical evidence indicates that the inter-key variant of the le
– sol – fi – sol schema is the only means possible for a historical and historically-informed
listener to settle into a stable tonal interpretation of bb. 1–9 of the Eroica, because no other
possibility exists for having a closed system of relationships. That is how the historical
imperative translates into a cognitive imperative. The le – sol – fi – sol schema is the only
means possible for the Eroica to correspond to a stable system of relationships in the sense
of structured associations in memory, and thereby to have unambiguous meaning for one
highly versed or fluent in the style. (285–286)
For Byros, the schema is a means not only to access a historical mode of listening, but also
“to outline occasions where historical and modern habits would compete with one another” (315).
Again, Byros claims that the Eroica case study powerfully demonstrates this:
The E, and perhaps less so the ‘Cloud,’ strain show occasions where listeners do not hear
G minor emerging as a tonality in bb. 6–9 of the Symphony . . . and, because of the unique
historical situation of these listeners (all from the twentieth or twenty-first century), one
may argue, if not that they were never exposed to the le – sol – fi – sol movimento, that
they were likely never sensitised to the proper cultural constraints (the Culture of the Rule
of the Octave) that would cause one to recognise the acoustic stimulus as a perceptual
redundancy, and structure it in the mind, accordingly. . . . [W]ith the E response strain in
the Eroica case, events of the moment appear to have been . . . ‘sacrificed’ to the larger
context, to the recent memory of E major and the ‘tonic that controls the entire context’ in
Hyer’s terms. . . . The historical resonance in [hearings of the G minor strain] appears to
lie in their re-cognition of [the] opening theme[] against a schema as a historicaldetermined mental ‘template,’ while the competing modern responses appear as a
consequence of the schemata’s absence, loss, or suppression by modern habits. (225–226,
331)
Finally, Byros also notes how the concept of script- versus plan-like schemata further
clarifies the nature of the conflict between modern and historical modes of listening. Byros cites
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Meyer’s (1989) characterization of eighteenth-century music as “inherently ‘script’-oriented,
while nineteenth-century music is increasingly more ‘plan’-based in its organisation,
notwithstanding the presence of ‘scripts’ and ‘plans,’ generally speaking, in both styles” (Byros
2009a, 333). As noted previously, Meyer argued that “[w]hile music of the Classic period employs
plan-based patternings, these are almost always coordinated and dominated by scripts”; but, Meyer
continues, “[i]n the nineteenth century, the situation is more or less reversed: what had been
specific syntactic scripts tend to be subsumed within or transformed into general plans” (1989,
145–146). “By this estimation,” Byros concludes, “a historical and historically-informed listener
will not only be culturally and psychologically ‘equipped’ with eighteenth-century scripts, that is
to say, with the actual schemata, but will have cultivated a mode of listening or behaviour that
continually seeks out those scripts in the act of listening” (333).
Byros’s Schematic Analyses of the Openings of the “Dissonance” Quartet and Eroica Symphony
Capping Byros’s dissertation are analyses intended to model the historical cognition of
tonality for which his study argues. I shall summarize two of these: Byros’s analysis of the opening
of Mozart’s “Dissonance” Quartet K. 465, which is largely based on Weber’s analysis in the
Versuch; and his own analysis of the opening of the Eroica.
Byros details Weber’s analysis of mm. 1–14 of the quartet (324–327), in which Weber
interprets “a minimum of five key changes” in the passage (324). To elucidate Weber’s thinking,
Byros constructs his own schematic analysis around Weber’s description (Example 1.9). First, the
key of C minor is nominally defined by the cello’s pulsing C, and almost immediately the viola
enters on A to engender an inverted form of the Le–Sol–Fi–Sol in mm. 2 and 3, shifting the
harmony to the dominant, G major. But in measure 4 the cello and first violin outline a
chromaticized Fenaroli/Monte schema that suddenly shifts the tonality, taking us first from G-
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major-as-dominant-of-C to G minor-as-tonic and then immediately to B minor by the downbeat
of measure 5. From there, the same inverted Le–Sol–Fi–Sol passage from mm. 1–4 unfolds, though
now one step lower in the key of B minor, leading to F-major-as-dominant-of-B in m. 7, and then
to F minor in m. 8 via a Fenaroli schema corresponding to m. 4. Going beyond Weber’s own
analysis, Byros notes the “one-step-lower” transposition of mm. 1–5 to mm. 5–9 to read the whole
of mm. 1–9 as a Fonte schema, with mm. 1–5 and 5–9 each forming one of its two stages. The rest
of the passage is dominated by another Fonte schema, this time articulating the keys E major and
C minor, the latter key controlling the rest of the passage. Byros and Weber’s analysis is almost
entirely occupied with the moment-to-moment cognition of key in the opening of the quartet, at
each step assessing the acoustic substrate for what “habit” or schema is being invoked, and what
key thus emerges in the immediate context. It acknowledges not only prospective interpretations,
such as when a new leading tone points toward a new tonic, but also retrospective interpretations,
as can be seen by the various backwards-facing arrows in Byros’s analysis.
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Example 1.9: Byros’s analysis of Mozart, Quartet in C major, K. 465/i, mm. 1–14 (2009a, 515, Example 6.6).
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Byros’s analysis of the opening of the Eroica is summarized in Example 1.10. As can be
seen from his annotations, Byros interprets the opening arpeggiation of the E tonic triad as its own
schema, which he names the “Bastien” in reference to the overture to Mozart’s Bastien und
Bastienne (336). But no sooner has this Bastien schema asserted E major than the thread leads
into the inter-key variant of the Le–Sol–Fi–Sol, in G minor. Yet, this G minor is ultimately “a path
for the Symphony never fully realised in its opening theme,” for a hybrid of the Monte schema and
modulating 1–7, 4–3 leads the thread back to E major. 1 For Byros, this analysis accords with the
il filo listening strategy that Gjerdingen describes, whereby a historical and historically-informed
listener’s expectations represent “choices made at various forks” in the thread, each of which often
suggests multiple possible paths of continuation (336; citing Gjerdingen 2007, 375). After
returning to E major, the rest of the theme unfolds in a fairly standard succession of schemata: a
cadenza composta extended with an Indugio (337). As with the opening of the “Dissonance”
quartet, for Byros, “[t]he compositional ‘make-up’ of the Symphony’s opening theme is therefore
entirely consistent with moment-by-moment strategies of listening and compositional devices
documented in eighteenth-century analyses and thoroughbass artefacts” (337–338).

Note that the 7 (F) of the initial 1–7 dyad of the Monte/modulating 1–7, 4-3 is elided by the 4 (A), owing to the
irregular resolution of the G minor cadential 6/4 chord into the V6/5 of E major (Byros 2009a, 336–338).
1
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Example 1.10: Byros’s analysis of Beethoven, Symphony No. 3, Op. 55/i, mm. 1–18 (2009a, 523, Example 6.16).
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To highlight the “historicism” of this mode of analysis, Byros compares it to that cultivated
by structural hearing, referring to Schenker’s analysis of the opening of the “Dissonance” quartet
that appears in Der freie Satz (1935), reproduced in Example 1.11. As Byros summarizes it, the
analysis
registers no change of key whatsoever, instead reading the opening as a tonic prolongation
in C minor, which leads to a dominant via a series of parallel-sixth progressions. . . .
[H]armonic phenomena that lie outside the context of the principal tonality . . . serve a
larger contrapuntal process that ultimately serves to elaborate the triad of the principal key.
. . . Without diminishing the value of Schenker’s later integrative predispositions, by
‘sacrificing’ phenomena of the moment to the larger picture in this way, something in the
historical resonance of the Quartet has nonetheless been ‘lost.’ (327–328)
This “loss” comes into greater relief when Byros notes that Schenker’s earlier analysis of the same
passage that appeared in Harmonielehre (1906, 131–136) “closely corresponds to Weber’s” (328).
But in the English translation of Harmonielehre, Oswald Jonas replaced Schenker’s original
analysis—which he called a “somewhat cumbersome explanation . . . still based on modulation
and keys” (1954, 346)—with the later one from Der freie Satz. Byros reads Jonas’s act as a
“symptom” of “the newly-rising epistemology and institutionalisation of structural hearing, in the
process of Americanising Schenker” (328–329), in the process supplanting the Culture of the Rule
of the Octave against which Weber’s analysis—and, ultimately, the quartet itself—is best
understood.
Example 1.11: Schenker’s analysis of Mozart, Quartet in C major, K. 465/i, mm. 1–22 (1935).
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Nonetheless, Byros acknowledges that Schenker’s later analysis corresponds very closely
to a chromatic bass “plan” that emerges in the opening of the “Dissonance” quartet. But “whereas
to an eighteenth-century mentalité the chromatic bass ‘plan’ is a higher-level schema resulting
from the low-level progression of scripts, in Schenker's analysis, by contrast, it becomes ‘The’
rationalising mechanism for interpretation, to which the historically determined scriptsprogression and the succession of changing tonalities are entirely lost” (339). As Byros notes,
following Meyer, “where higher-level ‘plans’ do arise in the Classical style, they are by-products
of or ‘coordinated and dominated by scripts’” (339). For Schenker, and the Culture of Structural
Hearing, the plans would appear to dominate the scripts.
Thus for Byros, the relative privileging of high-level plans and low-level scripts may be
what accounts for the difference between the G minor and E strains of the Eroica. Indeed, this
may also account for the difference between eighteenth- and nineteenth-century (or modern)
cognition of tonality, which Byros argues may have been driven by an evolution towards a more
plan-based style of music over the course of the nineteenth century:
[P]rivileging a plan results in a difference in the perception of key, which suggests that a
plan-oriented mechanism for key-perception may have developed since the later nineteenth
century, and that elements and predispositions of so-called ‘structural hearing’ are perhaps
an inexorable fallout of these stylistic developments. It stands to reason that music
containing low levels of statistical and perceptual redundancy would desensitise those
moment-by-moment strategies of listening encouraged by highly perceptually-redundant
styles, where the phenomenon of probability is made centrestage: Mozart, Koch, Vogler,
Rochlitz, Weber, and others’ moment-by-moment attuning to a key is a consequence of the
script-nature of European music in the long eighteenth century, and the commensurate
listening strategies it promotes. . . . The difference between the G minor and E strains of
response may lie not simply in the presence and absence of the le – sol – fi – sol, but in the
more general difference between ‘script’- versus ‘plan’-based strategies of listening or key
perception. In this way, the modern hearings differ less in the absence of a schema per se,
than in the unavailability of a script schema, and the consequent employment of a more
general and less probability-oriented plan-strategy for negotiating the tonality. (339–341)

41

In short, Byros argues that the difference between the G minor and E strains is between
their “normative systems,” “systems of discursivity,” “spaces of knowledge,” or “cultural codes”
(71–72). These boil down to the role of hierarchy, and of the cognition of tonality as a product of
culture rather than “natural propensities of the mind” (82–83; see Lerdahl 2001, 4). For Byros,
“Rochlitz and G. Weber (implicitly or explicitly) discuss the phenomenon of key not in
hierarchical terms, but in terms of habits, conventions, and socially-determined rules . . .
suggest[ing] mental representations of tonality and listening strategies for key perception that are
. . . sequential and implicative, as opposed to hierarchical.” In opposition to this, Lerdahl and
Jackendoff, as well as Schenkerian theory, “favour a hierarchical orientation” that is either some
kind of “metaphysical cognition” or “the product of a ‘natural propensity of the mind.”
The Culture of Structural Hearing: From Schenker to Lerdahl and Jackendoff
The foregoing has summarized Byros’s argument for the cultural situatedness of the
cognition of tonality, as well as the specific culture of tonal cognition in the eighteenth century—
the “Culture of the Rule of the Octave”—that made possible the emergence of the G minor strain
in the reception of the Eroica, beginning with Rochlitz’s 1807 AmZ review. For Byros, the
evidence from Beethoven’s sketches and compositional models for the symphony and—above
all—the G minor tonal implications of the opening, which he designed by way of an ingenious
deployment of the inter-key Le–Sol–Fi–Sol schema, affords the G minor strain the
“communicative element” that elevates it to a “stylistic fact.”
But with the later appearance of the E strain, Byros sees evidence that a very different
culture of tonal cognition eventually emerged and to a large extent supplanted the Culture of the
Rule of the Octave. Byros calls this newer culture of tonality that regulates the E strain a “Culture
of Structural Hearing.” Lacking the communicative element of the G minor strain,
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[t]he ideal-typical actors in the E strain of reception are therefore qualitatively different
‘real readers.’ Because a communicative element seems to be absent . . . the concept of a
‘linguistic code’ does not apply. But in the absence of a stylistic fact, the E ‘superreader’
does imply the underlying operation of a theoretical fact, one whose epistemological base
and competence model involves a rather different linguistic component. In describing the
tonality of bb. 6–9 and thereabouts in the opening theme, each of the ‘actors’ in the E
strain of reception implicitly, or explicitly, projects elements of structural hearing, in Felix
Salzer's sense of the term (1952/1982), and ‘generative’ tendencies, as Fred Lerdahl and
Ray Jackendoff have defined the term in the seminal A Generative Theory of Tonal Music
(1983), Tonal Pitch Space (2001), and elsewhere (e.g. Lerdahl and Jackendoff 1984). (38–
39)
Along with Lerdahl (2001), the “actors” in the E strain to whom Byros refers are Heinrich
Schenker (1930/2014), Brian Hyer (1996), Barbara Barry (2000), and Michael Klein (2005).
Schenker’s analysis, reproduced in Example 1.12 below, does not seem to acknowledge
any G minor implications at all, outside of his slurring of the E–D–C diminished third, suggesting
a composing out of an augmented sixth chord in G minor (Byros 2009a, 58). On the contrary, as
seen in Example 1.13, Schenker proposes that the C is a “misbehaved” D passing tone that would
tonicize A major or F minor. But instead, the supposed D passing tone resolves as a C lower
neighbor to D. The G minor 6/4 then only serves to break up the parallel diminished fifths that
would result from the C diminished seventh chord leading directly to the V 6/5, as indicated by
the angled lines in Schenker’s analysis. The analyses of Hyer, Barry, and Klein all replicate this
interpretation of the C and G minor 6/4.
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Example 1.12: Schenker’s analysis of Beethoven, Symphony No. 3/i, mm. 1–23 (1930/2014).

Example 1.13: Schenker’s interpretation of the C as a “misbehaved” D passing tone (1930/2014).

In this way do the readers of the E strain, according to Byros, “negotiate the influence of
the G minor 6/4 chords in bb. 6 and 9, potentially relevant to the G minor hearing, in a way the
removes them from the equation. . . . In a word, [their] perception of the tonality in bb. 6–9 seems
to have been influenced by a cognitive reduction of the G minor related elements from the ‘sound
stimulus’ or acoustic substrate” (39, 41). As a result, Byros argues that “the E major strain of
reception appears to resonate with, or project, a very different competence model insofar as tonality
is concerned, one that is hierarchically determined” (41). Byros references Lerdahl and
Jackendoff’s description of the role of reduction and hierarchy in the cognition of tonality:
A reduction in music theory is a way to represent hierarchical relations among pitches in a
piece. Pitches perceived as relatively embellishing can be reduced out recursively, leaving
at each stage a simplified residue of structurally more important material. At the end of this
process only one event remains—the most stable structure, or tonic. The term ‘tonal’ can
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be broadly defined as referring to music that is heard in such a hierarchical fashion.
(Lerdahl and Jackendoff 1984, 235)
Thus for Byros the readers of the E strain are not drawing on a “socially determined rule” like the
Le–Sol–Fi–Sol schema, but rather a “universal rule,” the “theoretical fact” of the hierarchical
cognitive processes by which the mind interprets tonality, as modeled by the theories of Lerdahl
and Jackendoff (Byros 2009a, 44).
Because it is Lerdahl and Jackendoff who explicitly argue for a hierarchically based theory
of the cognition of tonality, Byros focuses on how their theory would model the tonality of the
opening of the Eroica. Indeed, their theory is meant to represent the musical “grammar” that an
experienced listener brings to bear on the surface of the music that they hear; it therefore follows
that it would predict the interpretations of the E strain (46). Thus Byros undertakes an analysis of
mm. 1–15 of the Eroica according to Lerdahl and Jackendoff’s theory.
To summarize, the theory uses a system of calculating distances between chords and keys
to determine their tonal tension, and thus the interpretation of a tonality. Fundamental to this
system is the “principle of the shortest path,” whereby listeners always interpret melodies and
chords in the most “efficient” way. As Byros quotes Lerdahl: “The idea is that listeners construe
their understanding of melodies and chords in the most efficient way; in other words, they interpret
events in as stable and compact a space as possible” (Lerdahl 2009, 332). Thus if two different key
interpretations are possible for a passage, a listener defers to the next larger level and chooses the
key that is closest to the key of the larger context (Byros 2009a, 50–51). This “reflects what
Lerdahl describes as the influence of ‘reductional importance’ on tonic orientation” (51). That is,
any choice between two events will be decided by which one is closest to the tonic of the larger
context. Thus Byros points out that reductional importance is ultimately determined by tonal
tension: “The ‘harmonic tension model’ is presupposed by and a corollary to the tonic-finding
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algorithm because, in the end, it alone determines the relative stability of an interpretation in an
overall prolongational context” (52).
Byros’s analysis determines that Lerdahl and Jackendoff’s theory strongly predicts an E
tonality for the opening of the Eroica (47–56). In fact, “[t]he previously thought ‘problematic’ C
diminished-seventh chord . . . is no more tense or distant to the V6/5 chord of bar 10 . . . than a
diatonic submediant seventh chord. . . . Nor is it more distant than the more common of S-function
harmonies: the IV chord” (53). And because the theory is meant to model the “final-state” rather
than real-time interpretation of a listener’s cognition of tonality, it does not acknowledge the
possibility of the C representing a D. Thus, Byros concludes that
[t]he analysis . . . reads nothing exceptional in the opening theme; on the contrary, all the
tension values are within normal range, and the prolongational structure is entirely
normative. In consequence, the rule-system and musical grammar of the theory would
undoubtedly have predicted the E responses, in producing a structural description that
corresponds to the intuitions of the experienced listeners in the E strain of reception. The
‘actors,’ in turn, reciprocally ‘corroborate’ the theory . . . giving rise to the potential
identification of a theoretical fact, and, insofar as the theory is an exercise in the philosophy
of mind, to the identification of something more fundamental about music cognition in
general—that the knowledge base of the mind operates according to, or is commensurate
with, these universal, innate rules. (55–56)
Byros also tests whether the theory can accommodate a G minor interpretation. But “[b]ecause of
the unadulterated violation of the principle of the shortest path, which lies at the centre of the
‘tonic-finding’ algorithm in the rule-based-system of the musical grammar, it stands to reason that,
because the G minor analyses discernibly favour the longest path, the theory could not reasonably,
if not possibly, have predicted a G minor hearing for bb. 6–9 of the Eroica’s opening theme” (59).
This brings us to a central consequence of Byros’s argument for tonality as situated
cognition and the culture of tonality in the eighteenth century: a reconsideration of the importance
of hierarchy to the cognition of tonality in eighteenth-century music.
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Schema Theory’s Critique of Hierarchy in Modern Theories of Tonality
As Byros describes in the preface to his dissertation, the main paradigm against which his
argument for tonality as situated cognition is set is Lerdahl and Jackendoff’s argument “that
linguistic/musical knowledge, or competence, consists of an innate, predetermined system of
‘rules,’ or ‘grammar’” (2009a, xiii). Byros notes that this is explicitly a musical analogue to the
argument that Noam Chomsky had made for language, that formal rules and grammar for language
(and music) corresponded to mental “deep structures.” But, as Byros explains, Chomsky’s
linguistic deep structures were “all but refuted by the early 1980s,” when little to no evidence for
them had been found after decades of empirical work, “result[ing] in a schism between linguistics
and cognitive science” (xi). In spite of this, at around the same time emerged Lerdahl and
Jackendoff’s similar theory of tonal hierarchy in music (especially eighteenth-century music) as a
product of innate rules or grammar in the minds of experienced listeners. It gained currency in
mainstream American music theory, in large part because of the GTTM project having been
explicitly modeled on Schenker’s own theory of tonal hierarchy, essentially recasting it in
psychological terms (xiv–xv). As a consequence of both the institutionalization of Schenkerian
theory and its “cognitive revolution” in the work of Lerdahl and Jackendoff, Byros claims that
eighteenth-century music was “annexed” by hierarchical theories of tonality and tonal cognition
(xiv–xv).
But the case of the G minor strain of the Eroica results in what Byros calls a “Black Swan
Effect” for a theory of the hierarchical cognition of tonality as a product of an innate musical
grammar: A theory that all swans are white could be falsified by the instance of a single black
swan; likewise, a theory that all (experienced) listeners will interpret eighteenth-century tonality
hierarchically could be falsified by a single instance of listeners interpreting tonality otherwise
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(59–60). Indeed, Byros points out that the G minor strain appears not to “corroborate” the results
of his GTTM/TPS analysis of the opening of the Eroica (61). Though he stops short of claiming
that the G minor strain therefore “falsifies the theory in any absolute sense,” admitting that the
result “suggests that hierarchical listening is influential on the perception of key in some capacity,”
Byros insists that it does falsify
the larger claim that this hierarchical listening represents ‘a natural propensity of the
musical mind’ [Lerdahl 2001, 4]: that prolongational structure and the rule-based system
of the musical grammar are universal properties of the (musical) mind. Try as one might,
the formalisms of GTTM and TPS would never predict the G minor hearing in the absence
of a Procrustean methodology that contradicts the theory’s fundamental tenets. Nor would
it, certainly, be able to explain why listeners in the G minor strain would prefer such an
unstable interpretation . . . and so matter-of-factly at that. (62–63)
Byros points out that Lerdahl and Carol Krumhansl (2007) published the results of
experiments that they claimed supported some of the predictions of GTTM and TPS, specifically
“that listeners perceive tonal tension, and, by extension, key, not in sequential but in hierarchical
terms” (Byros 2009a, 61). They also claimed that this contradicted the results of an earlier study
by Emmanuel Bigand and Richard Parncutt (1999) that had found precisely the opposite, that
listeners interpreted tonality sequentially rather than hierarchically (Bryos 2009a, 63). Sequential
cognition refers to the way “musical events are perceived through the frame of a short window
sliding along a sequence, so that events perceived at a given time are negligibly influenced by
events outside the window” (Bigand and Parncutt 1999, 237; quoted in Byros 2009a, 63).
As Byros notes, Lerdahl and Krumhansl suggest that the explanation for Bigand and
Parncutt’s results was that their methodology biased their subjects towards a windowed, “momentto-moment” kind of listening. However, Byros offers an alternative explanation: that the different
results reflect cultural differences between the groups of test subjects in the two studies, since the
subjects of Lerdahl and Krumhansl’s study were American, and those of Bigand and Parncutt’s
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were French (63–64). In other words, for Byros the different results of Lerdahl-Krumhansl and
Bigand-Parncutt mirror the difference between the G minor strain versus the E strain, suggesting
that two very different cultures of tonality are regulating the responses in each case: a “Culture of
the Rule of the Octave” versus a “Culture of Structural Hearing” (67).
Moreover, Byros argues that Bigand and Parncutt’s (1999) “idea that key perception
operates through the frame of a short window sliding along a sequence . . . strongly resonates with
eighteenth-century strategies of listening,” citing evidence of Koch and Mozart treating “even
momentary changes of key as absolute changes in the tonality, no matter how fleeting” (67–68).
For Byros, then, “[w]hatever normative system or cultural code may have been that influenced
such a strategy of listening, the ‘theme’ . . . of ‘deep structure’ which underlies Schenker,
Chomsky, and Lerdahl and Jackendoff’s theories . . . appears to be entirely foreign to it” (68).
Drawing on Foucault’s concept of the “historical a priori” in The Archaeology of
Knowledge (1969), Byros argues that, in their focus on hierarchy, the similarities between the
theories of Schenker, Chomsky, and then Lerdahl and Jackendoff have more to do with their
similar historical situations than with any supposed commonalities between music and language
with regard to the role of hierarchy. A “historical a priori,” in Foucault’s sense, is the idea that a
“historical situation . . . is the very condition of knowledge—what constitutes knowledge in the
first place” (69). Indeed, Byros observes that “[b]oth Schenker and Chomsky, perhaps not
coincidentally, were also critically reacting to the dominant paradigms of their time in their
respective disciplines; in Schenker's case to Riemann . . . and in Chomsky's to Skinner. . . . In view
of the academic climate, the historical situation must be viewed as critical both to the formulation
of the GTTM/TPS theory and to the modern strategies of listening or structural hearing it aims to
model” (70). Byros also argues that Felix Salzer’s (1952) redefinition of tonality in “structural”
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terms is difficult to read outside of its larger context, which also gave rise to Chomskian generative
linguistics (65). And so, “as regards the culture of structural hearing, [this historical a priori]
appears to have influenced both a hierarchical mode of listening, as well as the commensurate
theory-building which models it so effectively”; as a result, “the theory is incapable of predicting
the G minor hearing . . . because it not only aims to model but in fact privileges hierarchical modes
of listening” (71). Thus the difference between the G minor strain and E strain is not a difference
of individual interpretations, but rather a difference of the “normative systems,” “systems of
discursivity,” “spaces of knowledge,” or “cultural codes” that they occupy:
The normative system, or the system of discursivity, is what causes Rochlitz to hear a
‘preludising deviation’ and ‘formal’ [förmlich] modulation to G minor, and Hyer, by
contrast, to view the G minor hearing as an impossibility, or ‘unpersuasive’. . . . Motivating
the divide between Rochlitz and Hyer specifically, and between the competing strains of
reception in general, are not the subjective and isolated reactions of individuals but
competing spaces of knowledge, normative systems, or cultural codes. (71–72)
In these competing spaces of the cognition of tonality, the crucial differences are the role of
hierarchy, and the nature of the rules that govern the cognition of tonality as nomological or
socially determined, as opposed to metaphysical or “natural propensities of the mind”:
[W]e already see Rochlitz and G. Weber (implicitly or explicitly) discuss the phenomenon
of key not in hierarchical terms, but in terms of habits, conventions, and sociallydetermined rules, and therefore in associational as well as implicative terms, which Lerdahl
and Jackendoff explicitly reject in favour of a hierarchical orientation. . . . To the extent
that tonality is a relative concept, the historical situation . . . presents a very different image
than the hierarchical orientation of structural hearing and generative theory. Both Weber’s
‘Habits of the Ear’ and Rochlitz’s ‘förmlich’ suggest mental representations of tonality and
listening strategies for key perception that are not only sequential and implicative, as
opposed to hierarchical, but their associational component suggests tonality is a form of
nomological as opposed to metaphysical cognition: that key perception is not the product
of a ‘natural propensity of the mind’ [Lerdahl 2001, 4] but of some ‘rule of experience’
operating as a ‘cognitive instrument.’ (82–83)
In this regard Byros recalls Weber’s practice of treating the “Well-Known Positions” of
chords as “stamped” with a tonal context “irrespective of any immediately preceding context,”
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such as the major/minor 6/4, “which functions almost as a self-contained ‘window’,” a “habit of
the ear” that treats almost any metrically emphasized major/minor 6/4 as a cadential 6/4 in a key
(91–92). And this is but a small piece of a larger Culture of the Rule of the Octave, in which the
relationship between chord-form and bass scale degree context was determined by “reciprocal
association” rather than hierarchy: “The principle underlying the Rule of the Octave is . . . what
chord-forms are indicated by the specific progression of a bass, and, reciprocally, what scale
degrees in the bass are indicated by any given chord-form progression. Harmonic function had
nothing to do with ‘hierarchical position,’ but everything to do with the reciprocal association
between chord-forms and scale degree permutations in the bass,” as illustrated in, for example,
Heinichen (100–101).
At the time his dissertation was completed, Byros’s critiques of hierarchical theories of
tonality, and his argument that eighteenth-century musicians were entirely focused on the
sequential and local cognition of key, echoed Gjerdingen’s own version of this argument in his
then recently published Music in the Galant Style:
The relationship between local and global meanings of chords and keys was fluid in galant
music. Many of the methods of musical analysis in vogue today often overstate the degree
to which one can clearly distinguish between local and global significance. Indeed, the
craft of the galant composer depends heavily on the ability to modulate between perceived
certainty and uncertainty, between, on the one hand, giving the courtly audience a sense of
security and groundedness and, on the other hand, taking listeners down dark alleys of
strange chords and keys where they may feel utterly lost. The lodestar of galant music was
not a tonic chord but rather a listener's experience, which the masters of this art modulated
with consummate skill. (2007, 21; cited in Byros 2009a, 68 and 324)
Since Music in the Galant Style, Gjerdingen has amplified this critique in subsequent publications,
in particular Gjerdingen and Bourne 2015, which presents a general argument for music as a
“construction grammar” to “assert[] that our knowledge of language [and music] consists of
learned pairings of syntactic forms [i.e. schemata] with communicative functions” (0.2).
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Gjerdingen and Bourne explicitly link the concept of a “construction” with the schema concept:
“A working definition of a construction in both language and music might thus be ‘an entity with
a conventionalized form, one that is generally paired with a particular meaning or function
associated with a common situation in human communication.’ In music this could mean a marked
chord or progression . . . a conventional articulation like the half cadence, or the many schemata
developed for phrases and sequences” (1.1.2). The article as whole could be characterized as an
update of the argument Byros makes for tonality as situated cognition, as well as some of
Gjerdingen’s own prior arguments, though with a focus on drawing its implications beyond the
issue of tonality in eighteenth-century music to music theory as a whole.
As Byros does, Gjerdingen and Bourne explicitly position themselves within the larger
project of cognitive science, and in opposition to generative, transformational theories of
cognition, in particular with regard to their emphasis on the “surface” of music:
Mainstream generative grammar, especially in its ‘transformational’ versions, viewed the
literal or ‘surface’ forms of clauses and sentences as the incidental appearances of deeper
structures. . . . Supporting this view was the hypothesis of Universal Grammar, an innate
and highly abstract mental faculty (Chomsky 1965, 1966). Most linguists who study
construction grammar reject these notions. . . . Schema theory in music places a similar
emphasis on the perceivable musical surface. (Gjerdingen and Bourne 2015, 2.1.2)
Naturally, Gjerdingen and Bourne also articulate their position—as Byros does his—against
musical theories of “deep structure” such as Schenkerian theory and the work of Lerdahl and
Jackendoff:
One of the hallmarks of Heinrich Schenker’s Der freie Satz (Schenker 1935) or of Lerdahl
and Jackendoff’s A Generative Theory of Tonal Music (Lerdahl and Jackendoff 1983) is
the pervasive gauging of long-term dependencies. Global pitch patterns strongly constrain
the parsing of local patterns . . . Schema theory in music, by contrast, has focused on
relatively small patterns that can be accommodated by the normal capacities of working
memory. (2.2.1)
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One issue for such theories of tonal hierarchy that Gjerdingen and Bourne highlight is the
concept of a “non-uniform hierarchy,” in which “different types of entities and relationships are
involved at each level.” Drawing on the work of linguist Thomas Givón, they explain that
construction grammar views language as “a three-level, non-uniform hierarchy” consisting of
words, which organize into clauses, which in turn form a discourse. “This hierarchy is nonuniform,” explain Gjerdingen and Bourne, “because different types of entities and relationships
are involved at each level. A word may be formed from one or more phonemes, but a word is not
a higher-level phoneme. Similarly, a clause is not a higher-level word, and a discourse is not a
higher-level clause. Each level is distinct and can involve functionally different types of memory:
(1) a sensory store, (2) short-term or working memory, and (3) long-term memory” (2.2.2).
Gjerdingen and Bourne describe a non-uniform hierarchy in music that also has three levels, each
consisting of different entities and relationships, which they repeatedly stress are irreducible:
Tones combine into motives or brief melodies, which as emergent Gestalts cannot then be
reduced to single tones. Individual voices join to make counterpoint and musical clauses
like cadences, sequences, and thematic phrases. None of these can be reduced to single
intervals or tones. Clause-like musical entities combine into a musical discourse, which
again is different in kind from any of its components. At the level of discourse, one might
say, for example, that ‘the opening theme returns.’ Such an assertion depends on a
recognition of similarity at the level of discourse, not on an imagined movement-wide web
of counterpoint and/or harmony. One could, after all, easily identify the return of a coherent
opening theme following an extended presentation of random tones. (2.2.4)
Note especially how Gjerdingen and Bourne here emphasize the independence of each level by
pointing out that the return of a theme at the discourse level could be recognized regardless of what
is happening at the lower levels, even “an extended presentation of random tones.”
Further—and, again, like Byros—Gjerdingen and Bourne argue that the understanding of
musical grammar encouraged by schema-theory-as-construction-grammar, in its near-exclusive
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emphasis on local phonemena, matches closely that found in eighteenth- and nineteenth-century
music-theoretical sources:
Historically, instructional materials from the eighteenth and nineteenth centuries adopt a
consistently local view of tonal structures. For example, E. A. Förster, a personal friend of
Haydn, Mozart, and Beethoven, placed Arabic numbers under the basses of his realized
examples of thoroughbass to represent scale degrees. . . . In every case he numbered the
bass locally, adapting the numbers to each successive modulation. Similarly, Italian regole
or “rules” attached to collections of partimenti (figured and unfigured basses intended as
“lead sheets” for student improvisations) frequently mention scale degrees (e.g., prima del
tono, seconda del tono, etc.), but always locally. (2.2.5)
While Gjerdingen and Bourne do grant that there are “many areas where schema theory
overlaps with Schenkerian analysis,” including their “sensitivi[ty] to the artisanal practices of
thoroughbass and counterpoint,’ and that “both posit a repertory of ‘middleground’ prototypes,”
they again stress that “in schema theory, patterns at one level of the non-uniform hierarchy are
relatively unaffected by either subsidiary or superordinate patterns.” (2.2.4).
Gjerdingen and Bourne also raise the issue of time-scale for theories of tonal hierarchy.
From the perspective of construction grammar, the practical limits of humans’ “working memory”
limits the time-scale on which a construction or schema can exist. These practical limits correspond
to “the span of melodic motives, of the principal components of sonata themes, of fugue subjects,
and of the ‘hooks’ in popular music. We know that items in working memory can be transferred
to storage in long-term memory. . . . [T]he ability of listeners to perform similar abstractions at
time-scales of, say, ten minutes remains an open question” (2.3.2). As Gjerdingen and Bourne
allude to here, this problematizes the kinds of large-scale, piece-spanning tonal hierarchies that are
often found in Schenkerian analysis.
At the same time, Gjerdingen and Bourne acknowledge the same “embedding”
phenomenon that Byros describes as an integral feature of schemata (according to Rumelhart), in
which “[s]maller constructions [i.e. schemata] can be contained within larger ones. When this
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occurs, all or some of the meaning of the smaller construction is inherited” (3.1.2). They also
acknowledge the related issue of schema succession, recalling Gjerdingen’s discussion of il filo in
Music in the Galant Style that was also summarized in Byros’s dissertation: “The order of
constructions in discourse is flexible but not random. Implications from one pattern can suggest
dependencies that constrain possible continuations by other patterns. And the learned statistics of
construction successions can similarly affect what follows what” (3.1.2).
Reassessing Schema Theory and Tonal Hierarchy
At the close of his dissertation, Byros writes that “it would be precisely this difference
between schema-driven/historical versus hierarchical/modern modes of listening that further
‘archaeological’ inquiry of situated cognition would pursue as its basic principle, at least insofar
as tonality of eighteenth-century Europe is concerned” (2009a, 345). In this dissertation, I reassess
the “basic principle” of this inquiry: the dichotomy between “schema-driven/historical versus
“hierarchical/modern modes of listening” for eighteenth-century tonality. I argue that hierarchy
can, does, and should still play a role in a schema-driven and historical mode of listening to
eighteenth-century tonality. In the remainder of Part I, I offer a reformulation of tonal hierarchy in
schematic terms that is predicated upon 1) evidence that the theory of tonality at the heart of
eighteenth-century thoroughbass theory is fundamentally hierarchal in nature and 2) theoretical
consequences that I draw from the embeddability of schemata that is an essential feature of the
modern schema concept. This results in a both schema-driven and historical theory of tonal
hierarchy. I suggest an alternative way of representing a tonal hierarchy that preserves the smallscale schemata and keys that make up the fabric of galant music, while also showing how they are
organized into hierarchies that distinguish between local and global keys. In Part II, I theorize a
form of higher-level schemata for eighteenth-century music that I call a “tonal disposition,” which
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interacts with lower-level schemata to structure certain larger tonal processes, and I demonstrate
their utility in analytical applications.
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Chapter 2: Towards a Schematic Theory of Tonal Hierarchy
Introduction
This study understands tonality as a form of culturally and historically situated cognition,
as described in the foregoing. The culture of tonality in the eighteenth century is, as Byros puts it,
a Culture of the Rule of the Octave, in which chord-form progressions coordinate with bass scaledegree patterns to reciprocally define a tonality. These chord-form/bass patterns are tonal
schemata: they are learned responses to musical behaviors, abstracted from countless experiences,
and stored in memory, where they are activated upon encountering the same musical behaviors
again, and interact with other schemata.
But Byros and Gjerdingen argue that, in this historical culture of eighteenth-century
tonality, hierarchy plays little to no role; instead tonality is interpreted in a sequential or
“windowed” fashion as a succession of keys. For Byros, this is evidenced by the G minor strain in
the reception of the opening of the Eroica, in which various “model readers” throughout history
hear a förmlich modulation to G minor in mm. 6–9, the result of their application of a “stylistic
fact,” the Le–Sol–Fi–Sol schema. The G minor strain, and the sequential interpretation of tonality
that it seems to suggest, is thus both historically and cognitively grounded. By contrast, Byros
argues that for the readers of the E strain to hear the tonality of the opening of the Eroica
hierarchically is to apply a “theoretical fact” of tonal hierarchy as either a universal, innate faculty
of the mind or a metaphysical principle of musical tones, neither of which is supported historically
or cognitively.
In this chapter, I challenge the notion that a hierarchic understanding of tonality is
necessarily anachronistic and “foreign” to the culture of tonality in the eighteenth century, by
outlining a historically and cognitively grounded conception of tonal hierarchy for eighteenth-
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century music that operates both within and between keys. This tonal hierarchy is schematic in
nature, meaning that it too is learned from experience and stored in memory, and built upon the
same eighteenth-century tonal schemata described in the work of Gjerdingen and others. This not
only provides a counterargument to the claim that hierarchy has virtually no relevance to
eighteenth-century tonality; it also offers an alternative to the innate or metaphysical theories of
tonal hierarchy of Lerdahl and Jackendoff and Schenkerian theory.
I begin with a consideration of Ludwig Holtmeier’s work on Heinichen, showing how the
Rule of the Octave is a theory of harmony and tonality with a systematic hierarchy, evidenced in
both its construction and the didactic processes of the thoroughbass tradition, which always
proceeded from simple, basic rules governing very small contexts to gradually build up the Rule
of the Octave. I amplify his arguments with Giorgio Sanguinetti’s research on the implicit theories
of tonality in the Italian partimento tradition. From these, I argue that the Rule of the Octave should
be regarded as a schema for “being in a key.” I construct a constraint-network schema for “being
in a key” that serves as the basis for a schematic conception of tonal hierarchy. There are two main
levels of this hierarchy: an intra-key level, which governs phrase-level harmonic functions; and an
inter-key level, governing the larger tonal discourse. Recruiting Holtmeier again, this time on the
analytical approach of Emanuel Aloys Förster, I show how the inter-key level can be structured by
multiple layers of tonal significance, giving rise to a schematic hierarchy of super- and subordinate
keys. I conclude with a demonstration of analytical applications of this schematic tonal hierarchy.
Tonal Hierarchy in the Eighteenth-Century Thoroughbass and Partimento Traditions
Holtmeier on the Systematic in the Rule of the Octave
Holtmeier is among the foremost theorists who have recently argued for the Rule of the
Octave as a theory of harmony and tonality. In Holtmeier’s words:
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The Rule of the Octave codifies what is generally understood by the terms ‘major-minor
tonality,’ ‘cadential harmony,’ or ‘modern tonality.’ With the Rule of the Octave
thoroughbass becomes a Harmonielehre in the modern sense. The Rule of the Octave frees
thoroughbass from traditional thinking in terms of model-bound (contrapuntal) contexts,
isolates the individual Klang, and leads to a hitherto unknown verticalization of harmonic
discourse—the Rule of the Octave is a theory of harmonic functionality.” (2007, 11)
Moreover, despite the immense diversity of the eighteenth-century thoroughbass and partimento
traditions, “[w]hat they all have in common is the central concept of the Rule of the Octave” (26),
making the Rule of the Octave the basis for the international musical language of eighteenthcentury Europe—hence Byros’s description of eighteenth-century tonality as a “Culture of the
Rule of the Octave.”
Holtmeier writes of “three factors that define the nature of the Rule of the Octave . . . the
sequential, the cadential, and the systematic” (13). The sequential and cadential aspects relate to
the very origins of the Rule of the Octave “in the tradition of models used in
improvised contrapunto alla mente” (13). From this, the Rule of the Octave inherits “the
traditional categories of intervals and their ‘dynamic’ qualities,” namely, that “[t]he triad
represents perfect consonance, the persistent ‘cadential’ sonority of repose, the initial and goal
chord of a harmonic progression,” while “the chord of the sixth represents imperfect consonance,
the sonority of motion, which demands a stepwise continuation” (14). To this, Holtmeier shows
that in “the primitive model of the Rule of the Octave,” 5/3 perfect consonances on the first, fifth,
and eighth degrees of the mode are “linked” by a stepwise progression of imperfect 6/3 chords, as
in Example 2.1 (14). Thus, while “[t]he forerunners of the Rule of the Octave presupposed a
separation between a logic of progression tied to a model—in the sense of improvised Gymel—
and of a cadential, punctuating segment,” such that composition “meant an alternating exchange
between cadential and sequential models,” the significance of the emergence of the Rule of the
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Octave is as a culmination of a process that, over the course of the second half of the seventeenth
century, “finally melds both factors together” (14).
Example 2.1: A “primitive model of the Rule of the Octave” (Holtmeier 2007, 14, Example 2).

For Holtmeier this melding of the cadential and sequential is encapsulated in the way the
descending 4–3–2–1 segment of the Rule of the Octave derives through invertible counterpoint
from the cadenza doppia, as shown in Example 2.2. “Underlying the Rule of the Octave,”
concludes Holtmeier, “is less a collection of interval-progression models and more
a Durchkadenzierung (thorough cadentializing) of the scale by means of . . . contrapuntal cadence
models—above all the cadenza doppia” (16). Thus, “what is really revolutionary about the Rule
of the Octave [is] the derhythmization of the cadence, the decoupling of dissonance from ligatura,
from syncopatio. In short, the breakup of the traditional cadential interrelationships. Only the
dissolution of the ‘bonds’ (ties) in the clausulae frees the Klang” (18). 1
Example 2.2: The derivation of the 4–3–2–1 segment from the cadenza doppia (Holtmeier 2007, 17, Example 3).

One notable consequence of the Rule of the Octave’s “emancipation of the Klang”
concerns the status of the chord on the third degree. As Holtmeier writes: “[I]n the context of
the doppia tenor clausula, the third scale degree in the bass actually becomes only a ‘passing
Complementary to Holtmeier’s observation that the Rule of the Octave represents a derhythmization of harmony is
Sanguinetti’s point that in the Rule of the Octave “the scale posseses a ‘tonal rhythm’ articulated on the return of
scale degrees 5 and 8” (2012, 135–136). Sanguinetti’s use of the term “tonal rhythm” derives from Schachter 1976,
where it is used in contradistinction to “durational rhythm.”
1
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chord’ on a weak beat, carrier of a consonant preparation for the following dissonant tenor
clausula” (18). However,
[t]he principle of the stepwise progression isolates the sonorities and permits a
largely derhythmicized ‘binary relationship’ of chords to replace the three- and four-note
contexts of the clausula. Thus the third degree takes on a sonority in its own right. . . . As a
chord of motion, the imperfect consonance on the third scale degree leads across the
imperfect second degree to [a] resting point on the perfect first degree. Yet as a more
‘emancipated’ component of the cadenza doppia, the chord of the sixth is a goal and point
of resolution for the dissonant six-four-two chord on the fourth degree, which precedes it.
It is just as much a chord of repose. . . . [T]he chord of the sixth on the third degree can
essentially serve, in Rameau’s sense, the function of a tonic chord in inversion. But given
its placement on a mi-degree, it can also be part of a cadenza semplice and exercise the
function of a ‘local’ dominant to the fourth degree. (18–19, 24)
Moreover, this shows how a student of thoroughbass acquired understanding of the Mehrdeutigkeit
of a single chord: as a “passing” chord, as a chord of repose (tonic), and as a (local) dominant.
For Holtmeier, the systematic nature of the Rule of the Octave is best exemplified
in Heinichen’s Der Generalbass in der Komposition (1728), in which “[t]he modern functionality
of the Rule of the Octave . . . stands at the top of a hierarchy” (26). This hierarchy is built
up through Heinichen’s three methods for determining the harmonies of an unfigured bass: 1)
“From the vocal or instrumental voice written over the bass”; 2) “From some easy general rules,
or from characteristic intervals of the modes”; 3) “From some special rules, or from the ambitus
of the modes themselves” (27; Heinichen 1728, 726–727). Holtmeier argues that
this acts like a systematic hierarchy. In order ‘to guess at’ (erraten; Heinichen 1728, 731)
the missing voices from the intervallic relationships between the upper and lower voices,
only a knowledge and mechanical application of chord theory is required. To move to the
second hierarchical level where one applies ‘general rules,’ however, already calls for a
clearly higher understanding and level of knowledge. Here ‘general rules’ mean the
old Klangschrittregeln (rules for chord progressions) derived from the tabula naturalis.
Hardly any treatise of the seventeenth and early eighteenth centuries lacks these rules for
standardized chord combinations. . . . Attaining the highest hierarchical level, however,
requires ‘the solid understanding of the musical ambitus’ (731)—by this is meant nothing
else than the Rule of the Octave. It is ‘the main source from which flow the aforesaid
general rules’ (738). The Klangschrittregeln give rules for chord progressions, but they are
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based on a mere intervallic relationship. Only the Rule of the Octave gives a precise place
to those free intervallic relations in the harmonic space of the scale. (Holtmeier 2007, 27)
Holtmeier also notes that this hierarchical order of precedence is didactic as well, for
as Heinichen says, “the easiest comes first” (1728, 727; Holtmeier 2007, 27). Indeed, in
Heinichen’s earlier treatise, Neu erfundene und gründliche Anweisung (1711), after summarizing
the “general rules” he advises his reader to “[n]ote well” that “if a beginner is gradually further
instructed in an orderly fashion, he will finally learn to correct one rule based on another himself.”
Heinichen illustrates this by noting an exception to two of the general rules, that “when two notes
ascend or descend a major 3rd . . . the [highest] note has the 6th above” In reference to Example
2.3 below, Heinichen shows that if the student treated the major thirds C–E and E–C according to
this rule they would not arrive at a correct harmonization. Instead, the student must know the next
stage in the hierarchy, modelled by Heinichen’s “special rules” and the Rule of the Octave,
requiring the sharp to supply the leading tone (called the semitonium in Heinichen 1728) and the
third degree of the scale to have a sixth (the figure 6 above the two Cs is omitted). Thus the student
“will finally learn to correct one rule based on another himself” (Brilmayer and Mongoven 2012,
126–127).
Example 2.3: A “special rule” corrects a “general rule” (Heinichen 1711, 196).

Byros likewise notes how, in Der Generalbass, immediately after Heinichen presents his
special rules, “they are then abstracted and summarised in Heinichen’s illustration of the Rule of
the Octave, which he calls the Schemata Modorum” (2009a, 101). As noted previously, Byros
believes that Heinichen’s use of the word “schema” for the rule of octave was likely meant to
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invoke its use in Aristotle’s De Memoria to refer to the mechanism by which knowledge is
acquired and stored in memory (123–124). In this way, the Rule of the Octave is a schema for a
key, construed as chord-form progressions coordinated with bass scale-degrees reciprocally
defining a tonality. What is more is that through Heinichen’s systematic presentation, the schema
for a key is built up hierarchically from simpler rules to more complex ones, and thus the student
is “gradually further instructed in an orderly fashion” to understand the tonal hierarchy of a key
embodied in the Rule of the Octave.
Sanguinetti on Tonal Hierarchy in Partimento Theory
Another theorist who has sought to reconstruct and systematize the implicit theories of
composition of the thoroughbass tradition is Giorgio Sanguinetti. Unlike Holtmeier, who focuses
on German (albeit Italian-influenced) sources like Heinichen, Sanguinetti’s work has drawn
almost exclusively from the Italian sources of the partimento tradition, as it was practiced and
taught for about two centuries in the conservatories of Naples. Sanguinetti’s main contribution is
to consolidate a wide variety of sources and distill their many disparate rules
for partimento realization into a set of five classes of rules, as well as providing a hypothetical
process by which these rules were implemented to realize a partimento and, ultimately, to compose
and improvise. But Sanguinetti also provides significant insights into the hierarchical theory of
tonality implicit in the Neapolitan partimento tradition and the music of the eighteenth century as
a whole.
As mentioned, Sanguinetti (2012) systematizes the numerous rules of partimento sources
into five main classes: basic axioms and procedures (Class I); the Rule of the Octave (Class II);
suspensions (Class III); bass motions, i.e., sequences and other bass motions not governed by the
Rule of the Octave (Class IV); and scale mutations, i.e., changes of key (Class V). It is from the
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rules in Classes I, II, and V that a theory of tonality and tonal hierarchy emerges within
the partimento tradition.
The “basic axioms and procedures” of the Class I rules “deal with tonal coherence,
consonance and dissonance, principles of voice leading, cadences, single bass motions, and chord
positions” (102). With regard to rules of “tonal coherence,” Sanguinetti notes evidence
that Ramellian concepts were absorbed into the partimento tradition. For example, absent from the
first edition of Fedele Fenaroli’s Regole, but starting to appear in early nineteenth-century
editions, is this first of the “preliminary axioms” (Nozioni preliminari): “All music is nothing but
a chord of the first, third, and fifth.” This idea is clearly indebted to Rameau’s fundamental bass
and generation of all chords and tonal principles from the corps sonore (102). As Holtmeier has
noted, the grafting of Ramellian thinking onto traditional partimento rules seems symptomatic of
what were perceived as shortcomings of thoroughbass rules—that they were not a proper “theory”
of tonality (2007, 26). It also shows how difficult it can be to separate traditional thoroughbass
rules from Ramellian concepts, given how quickly the latter were disseminated and how readily
they were adopted and incorporated into existing thinking. This sometimes leads to conflicts
between the two. Sanguinetti continues:
An additional aspect of the Ramellian influence concerns the hierarchy among triads. In
the same paragraph of the Nozioni preliminari Fenaroli raises to the upper hierarchical
status the triads built on scale degree IV, along with those on I and V. Yet in Neapolitan
teaching practice—and that of Fenaroli himself—IV always occupies a subordinate
position with respect to I and V. For instance, innumerable counterpoint books written by
his students begin with the composing out of the cadenza semplice I–V–I; scale degree IV
is introduced only after I–V–I has been thoroughly exploited. (2012, 102)
This may also relate to another apparent conflict, that between the harmonies determined
by the Rule of the Octave and those of the so called “essential foundations of the key”
(basi fondamentali del tono). Sanguinetti cites Fenaroli’s version of this rule:
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The first of the key requires the third, fifth, and octave
The second requires the minor third and major sixth
The third requires the third and sixth
The fourth requires the third and fifth
The fifth requires the major third and fifth
The sixth requires the third and sixth
The seventh requires the third and sixth (117)
Sanguinetti speculates that “the ‘foundations of the key’ represent the essential (or substantial)
harmonies of the scale, the sonority that every scale degree would ideally assume in the absence
of any constraints. . . . For instance, the essential harmony of scale degree 4 is the triad, but this
chord is very seldom allowed to appear on 4. . . . Only in a few places is 4 allowed to use its
‘natural’ chord, particularly in those cases when it is the goal of a motion” (118). Moreover,
Sanguinetti notes that the essential foundations may be an attempt to solve an implied contradiction
within partimento theory itself, regarding the distinction between consonance and dissonance (also
dealt with by the rules in Class I):
[I]n partimento theory there is some ambiguity concerning the definition of consonance
and dissonance. Most authors, at the beginning of their rules, assert that there are four
consonances (third, fifth, sixth, and octave) and four dissonances (second, fourth, seventh,
and ninth). As they proceed, however, this ironclad distinction is gradually—and without
comment—set aside, and a new idea emerges: the consonances are the chords (and the
intervals that constitute them) that are included in the RO. Consequently, the meaning of
dissonance also shifts from intervals to a counterpoint technique, namely the suspension.
To escape this contradiction, some authors (most notably Fenaroli), when dealing with the
RO, introduce dissonant intervals as optional additions to the standard chords (the essential
foundations). . . . The separation between the basi fondamentali and optional (dissonant)
notes added to them avoids potentially dangerous contradictions within the consonancedissonance concept. (118)
In fact, Holtmeier provides the solution to this apparent consonance-dissonance conundrum, more
or less along the lines suggested here by Sanguinetti, with his “Italian morphology of chords”
(2007, 32–42). In brief, by “derhythmizing” and thus “emancipating” the chord, the Rule of the
Octave sets a new standard for consonance that goes beyond the old categorical distinction based
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on single intervals to a flexible one in which a basic harmonic framework of a 5/3 chord or 6/3
chord can have added tones, including categorically dissonant intervals such as minor sevenths,
fourths, and tritones. This is ultimately why “dissonance” comes to refer primarily to suspensions
in partimento theory, for which there is an entirely separate class of rules (Sanguinetti’s Class
III). But besides reconciling old and new conceptions of consonance and dissonance, the essential
foundations may also be an attempt to reconcile partimento theory with the Ramellian conception
of the hierarchy of triads described above.
In any case, the contrast between thoroughbass and Ramellian ways of thinking about the
hierarchy of triads brings into relief a crucial aspect of the nature of tonal hierarchy in
traditional partimento theory: the most basic hierarchy is that between the tonic and the dominant,
the 5/3 chords on the first and fifth degrees of the scale. The subdominant, and the other chords
built on the (ascending) fourth degree, are ultimately subordinate to this basic hierarchical
framework. Even more significant is the basis for this hierarchy: rather than the result of abstract
principles derived from a basic postulate like the corps sonore, this hierarchy is derived from
embodied experience of the cadenza semplice. Indeed, as Sanguinetti notes, cadences have a dual
nature in partimento theory: they are not only the means of punctuating the ends of phrases but
also “the first, and most elementary of all tonal structures,” as attested by some partimento sources
wherein the study of counterpoint and diminution begins with the I–V–I cadence, to which all
other chords between I and V are only gradually added (Sanguinetti 2012, 105). 2
Also among the Class I rules are the “single bass motions,” such as the “rule of mi.”
Sanguinetti believes that these rules are actually “of little significance in partimento theory,”
because if mentioned at all they are always among the earliest rules and moreover are always
Sanguinetti 2013 goes into further detail on this approach to teaching counterpoint and diminution, particularly the
tradition stemming from Fenaroli.
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“incorporated into a larger structure” later on, such as the Rule of the Octave (112). This is also
significant for understanding tonal hierarchy in partimento theory, for it illustrates how even where
a simple rule for an isolated situation may apply, it is still important to understand the larger
contexts in which that situation can exist. This very point relates to Holtmeier’s argument for the
systematic hierarchy evident in Heinichen’s description of the Rule of the Octave as ‘the main
source from which flow the aforesaid general rules’ (Heinichen 1728, 738; Holtmeier 2007,
27). Put another way, the very small-scale schemata represented by the rules for single bass
motions are always to be embedded within larger schemata. As this process continues, it always
leads to the same place: the Rule of the Octave.
Sanguinetti details the Rule of the Octave itself in his Class II rules. Like Holtmeier
and Byros, Sanguinetti rightly places the Rule of the Octave at the center of the very meaning of
tonality in the eighteenth century. Further, he makes fundamentally the same argument as Byros
about the nature of eighteenth-century tonality, as chord-forms and bass motions reciprocally
defining a tonality, when he argues that all partimento rules boil down to positioning a bass note
in a scalar and voice-leading context, such that you always need to know where the note is coming
from and where it is going to determine what chord should be played above it (2012, 99).
But Sanguinetti goes further to suggest how the Rule of the Octave also embodies the tonal
hierarchy of the eighteenth century’s culture of tonality. Considered superficially, the Rule of the
Octave is only applicable where the bass moves by step through a scale or fragment of a scale
(motion by leap is dealt with by rules for cadences and the Class IV rules), and is actually only
one of several rules for harmonizing a stepwise bass (99–100). But Sanguinetti argues that “[t]he
RO is more than an ingenious tool for accompaniment of a scale; it is a powerful means of tonal
coherence” (113). To demonstrate this, Sanguinetti compares the Rule of the Octave to a cadence
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(as did Holtmeier), specifically the cadenza semplice, which again “is both a closing formula (like
a cadence) and . . . the simplest significant tonal utterance” (114). “In the Neapolitan tradition the
RO was taught immediately after the cadenza,” and for Sanguinetti this didactic ordering
suggests “a generative process starting from the simple cadence. . . . Later, the cadence is further
expanded with [the] addition of auxiliary scale degrees, becoming a cadential progression such as
4–5–1 or 3–4–5–1. . . . The final stage of this process . . . is the RO that fills all passing tones
between the pillars of the simple cadence” (114). This “generative process” is shown in Example
2.4. In this way, Sanguinetti shows how the Rule of the Octave extends the tonal hierarchy of
the cadenza semplice across the entire diatonic scale. And again—and what is most profound
about this insight—is that rather than deriving the tonal hierarchy of the scale from a metaphysical
principle like the corps sonore or the will of tones, or a universal, innate mental faculty, the
hierarchy is, in Byros’s terms, nomological in nature—it is “generated” from the very stuff of
eighteenth-century musical experience, the schemata that constituted an eighteenth-century
musician’s knowledge of their music. Sanguinetti stresses that this hierarchy is implicit in the
didactic order of the partimento tradition (as Holtmeier suggested with Heinichen):
The teaching practice actually followed this process exactly; we have evidence of this in
several Neapolitan composition workbooks from the eighteenth and early nineteenth
centuries. In this way, the notion of hierarchy among scale degrees was transmitted to
students in the typical hands-on way preferred by Neapolitan masters. (114)
This is vividly illustrated in Example 2.5, from the rules the Neapolitan master Francesco Durante
included with his widely disseminated collection of partimenti Numerati. Here, Durante “offers
examples of progressions under the somewhat misleading name of cadenze semplici . . . show[ing]
the gradual filling in of the space between the opening tonic and the dominant” (Sanguinetti 2007,
57). In a similar fashion, Holtmeier argues that “in the Rule of the Octave, degrees 6 and 7
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following the dominant should be understood as merely a stepwise filling out of the ascending
cadential leap of a fourth, and are treated as ‘passing chords’” (Holtmeier 2007, 24).
Example 2.4: The generation of the Rule of the Octave from the cadenza semplice (Sanguinetti 2012, 114, Example
9.10)

Example 2.5: Francesco Durante’s cadenze semplici (Sanguinetti 2007, 57, Example 2).

Thus the Rule of the Octave is a form of “prolonged” cadenza semplice that fills in the
intervals between tonic and dominant with passing tones. In this way, the basic hierarchy between
tonic and dominant established by the cadenza semplice is fleshed out within a larger diatonic
scale. This assigns a place in the hierarchy to each degree of the scale: At the top of the hierarchy
are the framing first degrees, with their 5/3 chords, defining not only the tonic sonority and
function but also, through the octave species that connects them, the governing diatonic
scale. Asymmetrically dividing this scale into a lower pentachord and upper tetrachord is a 5/3
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chord on the fifth degree, the dominant, defining the next level in the hierarchy. The dominant’s
role is emphasized by the modulation in the descending Rule of the Octave (Sanguinetti 2012,
120). Occupying the lower levels of the hierarchy are the remaining degrees that largely fill in the
spaces between the 5/3 chords on the tonic and dominant degrees, mostly supporting 6/3 chords
(or similar chords, like the 6/5 or 6/4/3); however, the 6/3 chord on the third degree accrues a
secondary tonic function, mainly due to the 4/2 chord on the descending fourth degree and its
pitch-class identity with the tonic chord (cf. Holtmeier); and the ascending fourth degree, with its
characteristic 6/5 chord, defines a third, subordinate “pre-dominant” function. 3 This hierarchy of
functions of scale-degrees and chord-forms in the Rule of the Octave accords with the model of
eighteenth-century harmonic function that Byros proposes, wherein the three primary functions T,
S, and D are coordinated with a bass note’s position in the scale (2009a, 150–155; see discussion
in Chapter 1). And because the hierarchy is not the result of an a priori rule system that is either
innate in the mind or metaphysical, but rather emerges from the basic relationships that make up
the Rule of the Octave, it also accords with Byros’s argument that harmonic functions derive from
the “the reciprocal association between chord-forms and scale degree permutations in the bass”
(100–101).
Byros writes that “[t]he rule, in the Rule of the Octave, is not the particular chord-form
harmonization of the scale . . . but the principle underlying its construction,” that “certain chordforms belong to each degree of the major and minor scales” (Byros 2009a, 103). Holtmeier’s and
Sanguinetti’s work refines Byros’s description of the eighteenth-century’s Culture of the Rule of
the Octave, showing how the Rule of the Octave also embodies a set of hierarchical relationships
among its chord-form/scale-degree progressions—a hierarchy is not imposed by an innate or
This hierarchy of the functions of degrees of the scale is also evident in Gjerdingen’s own description of the Rule
of the Octave. See Gjerdingen 2007, 467–469.
3
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metaphysical principle, but rather built up systematically from the simplest of thoroughbass rules
all the way to the Rule of the Octave itself. This gives them, in Byros’s words, a “psychological
basis: these categories are not things ‘out there in the world’ but belong to memory”; they “are not
innate, but learned, culturally determined” (197–199). In other words, Holtmeier and Sanguinetti
show how the didactic processes of the thoroughbass and partimento traditions instill a sense of
hierarchy as a form of nomological knowledge. Further, they provide the means through which a
student could experience the statistical redundancy necessary for any form of schematic
knowledge: through their repetition in the course of studying thoroughbass and partimento
realization, not only would the student be able to memorize the various individual elements that
make up eighteenth-century harmony, but also the many connections between them, including
higher-order relationships. In this way, the hierarchical relationships within a key become “habits”
in response to certain musical behaviors.
A Constraint Network for “Being in a Key”
The modern schema concept is that of the schema as a constraint network, wherein
“complex ideas, thoughts, and information-processing attributes of the mind are built out of
varying degrees of ‘connections’ between simpler ideas lying in memory that operate
synchronically” (Byros 2009a, 267–268; see discussion in Chapter 1 above). The way a schemaas-constraint-network works is illustrated by the case of the Necker Cube. This two-dimensional
representation acts as a visual substrate upon which the mind’s knowledge of the geometry of a
cube (abstracted from its experience of cubes) is imposed to view it as either a left- or right-facing,
three-dimensional cube—even though, of course, no cube is actually there. Whichever
interpretation is chosen, it comes about by the activation of a network of memory nodes
representing smaller concepts: the vertices and their relative orientation. These in turn activate
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complementary nodes and deactivate contradictory ones until a right- or left-facing interpretation
emerges (Example 1.5 above). Thus a schema is a collection of ideas (whether diachronic or
synchronic), represented as memory nodes in a network of synchronic connections with each other,
such that when one node is activated it can activate (and deactivate) other nodes in the network.
One network of nodes can become a single node in a supranetwork of additional connections with
other nodes, giving rise to more complex ideas. This describes a process of embedding: networked
memory nodes for simpler ideas embed within a node for a larger, more complex
idea. Byros describes how this process applies to the “inter-key” Le–Sol–Fi–Sol schema:
[The] modulating variant of the le – sol – fi – sol [is] not . . . a distinct template but . . . a
more ‘Complex Idea’ or expanded constraint network that results from compounding the
simpler ideas in the ‘default form’ of the schema with yet another simple idea or memory
node [i.e., Mehrdeutigkeit]. In other words, the modulating variant results from forming
one more mental connection . . . with another simple idea, both in the process of creating
and learning the variant of the schema, and in activating or using it. . . . By means of [an]
additional ‘connexion’ [to Mehrdeutigkeit] of expanding the mental structure to include a
‘I-becomes-VI customary transition’ . . . or of forming another relation by custom, a larger
concept or Complex Idea emerges that is the le – sol – fi – sol inter-key variant, which
amounts to a minimally expanded form of the le – sol – fi – sol as a constraint network in
the form of a supranetwork. The compounding of the ‘I-becomes-VI’ affordance . . .
amounts to a compounding of memories involving both the ‘default form’ and ‘inter-key
variants,’ to an assimilation and adaption of other knowledge (Mehrdeutigkeit, the ‘Ibecomes-VI’ memory) to the constraint network. (2009a, 273–274)
If schemata are constraint networks of simple ideas forming a complex idea (which may in
turn embed within still more complex ideas), and if the Rule of the Octave is a schema for a
tonality, understood in Byros’s sense as a sense of “keyness” or “being in a key” for eighteenthcentury music (2009a, 78), then how might we construe the Rule of the Octave as a constraint
network for being in a key? In Example 2.6 below, I attempt to do precisely this. I have designed
this example to resemble the Necker-Cube constraint network, in order to show how the mind uses
the Rule-of-the-Octave schema to project the metaphorical geometry or space of a key onto an
acoustic substrate, in a way analogous to how the mind projects a cube-like geometry onto the
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Necker Cube’s visual substrate. In the example, ovals represent memory nodes for diachronic
schemata of chord-form progressions, most of them segments of the Rule of the Octave; black dots
represent memory nodes for other kinds of synchronic musical concepts. The Rule of the Octave
itself is in an oval at the center of a square divided into quadrants. Each side of the square is
labelled with a node for a concept: the upper and lower sides represent ascending or descending
motion respectively; the left and right sides represent “motion away from 1” and “motion toward
1” respectively. The nodes of the four sides reciprocally define the quadrants of the square in terms
of their places in the overall tonal space of the octave—i.e., the lower pentachord or upper
tetrachord—and which direction is the motion through that space: thus the top left quadrant
represents the ascending pentachord, the top right the ascending tetrachord, the bottom left the
descending tetrachord, and the bottom right the descending pentachord; these are labelled with
nodes at the vertices of the square. Within each quadrant is a thick-lined oval containing the largest
rule-of-the-octave segment that defines the quadrant’s tonal space; and generally, all other
schemata are located in the quadrant representing the larger tonal space within which they are
located. But these are not just isolated nodes forming four groups defined by their relative position
in the Rule of the Octave; they also form a dense network of connections with each other, including
nodes in other quadrants and nodes for other musical concepts. These connections are shown with
two types of lines: 1) solid, arrowed lines showing connections of embedding, with the arrow
pointing to the schema into which the other is embedded; and 2) dotted lines showing connections
of affinity, connecting schemata to a concept that they all share and/or connecting schemata with
the same intervallic structure. Direct connections with the Rule of the Octave are shown with
thicker lines. Not every possible concept or connection is shown, to avoid an excessively cluttered
visual.
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Example 2.6: A constraint network for “being in a key.”

Just as with the Necker-Cube constraint network, in this constraint network for being in a
key the activation of nodes in one part of the network activates complementary nodes in the other
parts. For example, when an acoustic substrate activates the node for the 4–3 segment, with the
4/2 chord with augmented fourth, the nodes for the larger segments which embed it are activated as
well to conjure the tonal space of the entire descending pentachord; but in turn, the node of the
larger Rule of the Octave is activated, and thus are the nodes in the other three quadrants, the entire
tonal space of the key.
A crucial feature of “being in a key” that this representation captures is its hierarchy. The
embedding connections illustrate the way the hierarchy of the key is built up from smaller ideas
(isolated two- and three-note fragments) embedding into progressively larger ones until arriving
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at the Rule of the Octave, which is synonymous with the key itself. This is the very same process
that Holtmeier and Sanguinetti describe is implied in eighteenth-century thoroughbass
and partimento sources. It gives rise to many of the important, hierarchical functions and
relationships in the Rule of the Octave described above, some of which are represented as
synchronic concept nodes: the “Pre-Dominant” node in the ascending pentachord quadrant shows
how this function is built up from the embedding of the 4–5 schema; the “I6 as Chord of Repose”
node shows how this concept emerges from several segments in which the I6 chord is treated as
either an initial or a goal chord, the result of what Holtmeier calls the Rule of the
Octave’s derhythmization of cadential relationships and isolation of binary relationships.
The most fundamental relationship in the tonal hierarchy—that between the tonic and the
dominant—emerges from connections between the cadenza semplice/composta, other segments
with a I–V–I harmonic structure, and the larger Rule of the Octave which embeds them.
In arguing against modern theories of tonality and harmony, in particular those of
Schenkerian theory, Gjerdingen poses the question of determining the harmonization of the fourth
note of the galant Romanesca schema’s bass. He provides an authentic example of the Romanesca
schema in a sonata by Wenceslaus Wodiczka (Example 2.7). Gjerdingen explains that the galant
Romanesca bass emerges from the compounding of the stepwise and leaping Romanesca basses
(Example 2.8). But, Gjerdingen points out, we might ask why the fourth bass note of the galant
Romanesca is harmonized with a 6/3 chord instead of the 5/3 that harmonizes the same bass note
in the leaping Romanesca.
When I have posed this question to students and colleagues, they generally answer in ways
that would have puzzled the musicians who conceived this music. My beginning students’
training in “chord grammar” does not help them explain why, in the key of G major,
Wodiczka would follow an E minor chord with a G-major chord in first inversion. Even
the advanced student who invokes the post-World War I “theories and fantasies” of
Heinrich Schenker (1868–1935), with that heavy-handed discourse of “the Will of Tones”
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and “the Spirit of Voice-Leading,” is typically unsure whether training rusty artillery on a
galant butterfly does justice to either the butterfly or the artillery. The particular musical
choice described above was not based on “chord grammar,” the “rise of tonality,” the “spirit
of voice leading,” or other grand abstractions. The proximate cause of that 6/3 sonority was
a low-level nexus between the once common, concrete skills of solfege and the realization
of unfigured basses (the more advanced type of partimenti), skills that were themselves
merely codifications of a living musical praxis. (2007, 33–34)
Instead of “grand abstractions,” Gjerdingen argues the “proximate cause” for the harmonization
of the fourth bass note is the “rule of mi,” which he cites in Michel de Saint Lambert: “A Si, a Mi,
& a Sharp are always presumed to be figured with a 6 . . . , provided that the following note ascends
by a semitone.” (1707/1991, 45). For Gjerdingen, “[t]hat is precisely the circumstance that obtains
at the fourth bass tone of the galant Romanesca” (2007, 34). But as the foregoing has shown, a
basic rule like the “rule of mi” was almost never to be applied in isolation of a larger context.
Evidence from the pedagogical methods of the thoroughbass and partimento traditions shows that
such basic rules were only the beginning of a student’s understanding of harmony. Over the course
of their training, the specific musical behaviors represented by these rules were gradually
incorporated into a hierarchy of larger relationships, which were ultimately codified by the Rule
of the Octave, the schema for “being in a key.” As a result, in the case the galant Romanesca bass,
the “rule of mi” accounts for part, but not all, of the meaning of the 6/3 chord on the fourth bass
note. If we think of the “rule of mi” as occupying one memory node in a network of other memory
nodes, then we can identify some of the other nodes into which it is embedded, including not only
the Comma clausula and the galant Romanesca but also the Rule of the Octave; these connections
of embedding in turn bring the “rule of mi” into association with the “I6 as a Chord of Repose”
node, owing to its pitch-class affinity with the tonic 5/3 chord and its connection to other smallscale schemata that the Rule of the Octave embeds, in particular the augmented 4/2–6/3 clausula
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altizans or Passo Indietro schema. This is no “grand abstraction”; this is how eighteenth-century
composition pedagogy structured the memories of its students.
Example 2.7: A Romanesca by Wodiczka (Gjerdingen 2007, 33, Example 2.10).

Example 2.8: Associations between the galant Romanesca bass and the stepwise and leaping variants.

Expanding the Tonal Hierarchy: Inter-Key Hierarchies
Sanguinetti on Scale Mutation
As it has been framed by Byros and Gjerdingen, the most significant challenge for a
historically sensitive theory of eighteenth-century tonal hierarchy is the question of how changes
of key are to be interpreted as subordinate to a larger, superordinate key. In his case study of the
cognition of tonality in the opening of the Eroica, Byros (2009a) builds a powerful argument that
in the historically situated culture of tonality in the eighteenth century—the Culture of the Rule of
the Octave—hierarchy plays little to no role in the cognition of key, and that changes of key are
interpreted sequentially rather than hierarchically—that is, in a “windowed” fashion, and always
locally. Byros argues that this is exemplified in the way the G minor strain interprets
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a förmlich modulation to G minor in mm. 6–9, through the “rule” of the (inter-key) Le–Sol–Fi–
Sol schema. It is only the “loss” of the Culture of the Rule of the Octave, and the concomitant
“loss” of the Le–Sol–Fi–Sol schema, that engenders the emergence of a different culture of
tonality, resulting in competing strains in the interpretation of the tonality of the opening of
the Eroica. Chief among these, and diametrically opposed to the G minor strain, is the E strain
that, beginning with Schenker’s (1930/2014) analysis of the Eroica, interprets the tonality of the
opening hierarchically and entirely in E major. And the theory of Lerdahl and Jackendoff,
wherein hierarchy is ensconced as the very basis for tonal cognition, “powerfully models” an E
major interpretation of the opening of the Eroica and cannot accommodate G minor. For Byros,
the hierarchical interpretations of the E strain are defined by a Culture of Structural Hearing, a
culture of tonality that is foreign to the eighteenth century’s Culture of the Rule of the Octave.
Not unlike in the opening of the Eroica, in the Rule of the Octave itself we confront this
issue of modulation (in the sense of a change of key) and tonal hierarchy. As Sanguinetti notes,
the descending form of the Rule of the Octave, especially in the major mode, always included a
modulation to the fifth degree by way of a chromaticized major sixth on scale-degree 6. “The
presence of a ‘modulation’ to another scale within the harmonization of a scale has often been
criticized as illogical, something that endangers the unity and coherence of the key” writes
Sanguinetti. “In fact, the effect of the modulation is the opposite; it highlights the structural role
of V as well as the fact that both scales, ascending and descending, are an expansion of the cadence.
. . . ” (120) Put another way, the higher-level schema of the octave progression in the tonic key
(itself a “prolonged” cadenza semplice) embeds and contextualizes the lower-level schema of the
clausula tenorizans in the dominant key. This suggests that the descending Rule of the Octave is
more than a sequential succession of two keys: it provides the larger context that defines the very
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meaning of “tonic key” and “dominant key,” and the hierarchical relationship between them. As
Sanguinetti puts it, the modulation “highlights . . . the fact that [the Rule of the Octave is] an
expansion of the cadence,” and thus defines the relationship between tonic and dominant in
hierarchical terms: as the dominant of the cadenza semplice is subordinate to its framing tonics, so
is the dominant key of the descending Rule of the Octave subordinate to its framing tonic keys.
Sanguinetti treats the broader issue of key change in partimento theory in his Class V rules
on “scale mutation.” This term is his translation of terminazione di tono and uscita di tono—key
ending or key exit—which were used by the Neapolitan masters to refer to the means by which
one scale is abandoned to enter a new scale (158). Sanguinetti is explicit that scale mutation should
be understood as a small-scale phenomenon, likening it more to the modern concept of tonicization
rather than modulation:
The notion of scale mutation has obvious affinities with the idea of modulation, but the two
concepts differ in significant ways. Modern tonal theory, influenced by organicist thinkers
such as Schenker and Arnold Schoenberg, tends to conceive of modulations in terms of
large, structural tonal shifts involving thematically relevant formal units, such as the
transition section in sonata form. In contrast, a scale mutation is a local event, often
confined to a few bars (or even to fragments of bars). Its function is a practical one, namely,
to place the chords on the bass correctly through identifying the scale (or fragments of
scale) in charge at a given moment. Or rather, a scale mutation emphasizes the arrival on a
relevant scale degree. In contemporary music theory, the concept closest to scale mutations
is tonicization, which is a temporary, localized attribution of the function of tonic to a
subordinate scale degree. (158–159)
But Sanguinetti is careful to note that “[t]his does not mean that a scale mutation cannot give rise
to a real modulation, if other factors (formal and structural) occur” (366). So though a scale
mutation is itself a local event (i.e., a tonicization), it can also serve as the engine of a larger, more
“structurally significant” change of key (i.e., a modulation) when “other factors” are present. This
suggests that in the partimento tradition all changes of key are fundamentally one and the same
phenomenon, but they exist on a continuum from small- to large-scale, depending on how
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extensively the key change is emphasized through cadential confirmation, formal position, and
other factors.
In describing the practical application of scale mutation, Sanguinetti attempts to
systematize the diverse techniques enumerated in partimento sources. He identifies “[t]hree factors
[that] can induce a scale mutation: (1) half-step motions in the bass (diatonic or, more often,
chromatic), (2) diatonic bass patterns (cadences or cadential progressions, fragments of RO), and
(3) specific intervals in the accompaniment” (159). But since half-step motions are almost always
understood in terms of the Rule of the Octave anyway, I prefer to merge factors 1 and 2, so that
there are really two main factors that can induce a scale mutation: (1) certain motions in the bass,
and (2) specific intervals in the accompaniment. Describing it in terms of these two factors also has
the advantage of revealing how Sanguinetti’s scale mutation corresponds precisely to
Byros’s description of eighteenth-century harmony:
Harmony was conceived as a diversity of chord-forms [=‘specific intervals in the
accompaniment’] that . . . stand in reciprocal association with the scale degrees of the major
and minor modes, as determined by the particular arrangement of the scale degrees in the
bass and the particular intervallic progression of a bass [=‘certain motions in the bass’]. By
means of these culturally codified associations, one expresses a tonality, or modulates.
(2009a, 99)
Recalling Byros’s qualification that in the eighteenth century the term “modulation” referred not
only to changes of key but also to “the regulating, or expression, of a tonality in general—how one
modulates within a key” (75)—we can understand that the techniques of scale mutation are the
very means by which a tonality is expressed, or “modulated”: chord-form progressions coordinated
with intervallic motions in the bass.
Indeed, all but one of the specific types of scale mutations Sanguinetti describes are
progressions based on the Rule of the Octave. I have summarized these in the table below
(Example 2.9), which shows the interval of the bass progression, their scale-degree context, and
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the chord forms above each bass note (see Sanguinetti 2012, 159–163). Where the exact quality of
an interval in a chord-form is not specified, that interval could be either major or minor
depending on the modal context. Note also that for many of these scale mutations, there is more
than one choice for the first chord form, so I show only the most paradigmatic one. As can be seen,
all of these scale mutations are found in either the major- or minor-mode versions of the ascending
and descending Rule of the Octave. Of course, other scale mutations are possible, including many
that might have a leaping bass. And as mentioned, Sanguinetti describes one scale mutation that is
not based on the Rule of the Octave. This is a specific scenario where a syncopated bass note is
accompanied with a minor second and possibly also a perfect fourth and minor sixth; the bass
represents scale-degree 5 of a (minor) key, from which it descends by step through the scale (161).
But what all scale mutations will have in common is that they are a chord-form progression
coordinated with a bass motion, which reciprocally define a scale-degree context and thus a
tonality.
Example 2.9: Scale mutations.
Interval in bass
↑m2
↑M2
↓m2
“
↓M2
“
“

Scale degrees
7–1
4–5
6–5
4–3
4–3
2–1
6–5

First chord-form
M6/d5
M6/P5
M6/M3
A4/M2
“
M6/m3
“

Second chord-form
P5/3
P5/M3
“
m6/m3
M6/M3
P5/3
“

The ascending minor second, especially when the first note is chromatic, is surely the most
common bass motion that can induce a scale mutation. When the first note is accompanied with
the 6/5 chord with diminished fifth, it is defined as a leading tone that resolves up to a new tonic
note and perfect triad, forming the 7–1 fragment of the ascending Rule of the Octave. In contrast,
the ascending major second, supporting a 6/5 chord with perfect fifth on the first note and leading

81

to a major triad, defines a different segment of the ascending Rule of the Octave: 4–5. A
descending minor second can have two scale-degree contexts, depending on the chord-forms: with
major sixth and major third leading to a major triad, it will represent 6–5, the well-known Phrygian
cadence (the major sixth is sometimes altered to an augmented sixth); but with an augmented
fourth and major second (and usually also a major sixth) leading to a minor sixth and minor third,
the same descending half step will represent 4–3. This highlights the way the two factors for a
scale mutation—bass motion and chord-form progression—work together to define a tonal
context. Essentially the same scale mutation will result when the chord with augmented fourth
appears above a descending whole step, but it will define a minor key instead: 4–3. But the scale
mutation more strongly associated with the descending major second is 2–1, resulting from a chord
with major sixth and minor third leading to a major or minor triad.
This last scale mutation has a dual nature, however, owing to the fact that it also appears
as the 6–5 fragment of the descending Rule of the Octave. In fact, Sanguinetti notes that
“[a]ccording to Insanguine, this terminazione is possible on any scale degree, but Cotumacci
mentions as typical 6–5 becoming 2–1” (162). Holtmeier too notes how for Gasparini (1708) both
minor and major sixths are acceptable above a descending scale degree 6, and that while the major
sixths “are necessary for their cadential effect” they “do not constitute a modulation to a different
note [non fanno mutare il tono]” (2007, 29). But Cotumacci’s interpretation of 6–5 “becoming”
2–1 is especially significant, for it suggests how a single substrate could have two layers of tonal
meaning. This relates to Holtmeier’s description of the way the Rule of the Octave enables the
Mehrdeutigkeit of the sixth chord on scale-degree 3: as a “passing” chord between scale-degrees
2 and 4, as a locally stable tonic chord (I6), or as a chord on a mi degree functioning as a local
dominant to scale-degree 4 (2007, 18–19, 24). But Cotumacci’s comment is directly relevant to
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the idea that the modulation to the dominant in the descending Rule of the Octave is understood to
form a subordinate relationship to the larger tonality: on one layer of tonal meaning (that of the
descending tetrachord fa–mi–re–do) the progression tonicizes a local key through a 2–1 scale
mutation; but on another, superordinate layer of tonal meaning (that of the descending Rule of the
Octave), the progression defines a 6–5 scale mutation, “tonicizing” the dominant.
Returning to the comparison of the modulation to the dominant in the descending Rule of
the Octave to the modulation from E major to G minor in the opening of the Eroica, it might be
dismissed as one of apples to oranges, given how manifestly conventional is the former, and how
unusual is the latter, especially in its form-functional context. But recall that Byros argues that the
Le–Sol–Fi–Sol schema in mm. 6–9 defines not only a G minor tonality in and of itself but also a
relationship between two tonalities, “a key-change up a major third, from a major key to a minor
key”; this “inter-key” Le–Sol–Fi–Sol schema “is itself gewohnt, or schematic. Modulations to keys
were equally ‘scripted’ or conformed to customary habits as modulations in keys, once more
according to the twofold eighteenth-century meaning of the term” (167–168). Certainly, the
modulation to the dominant in the descending Rule of the Octave is also “gewohnt, or schematic,”
arguably the most gewohnt of all modulations. But if the 2–1 scale mutation (itself a wellestablished schema) can be embedded within a larger schema to define it as 6–5 in a superordinate
layer of a tonal hierarchy, then could the inter-key Le–Sol–Fi–Sol in the opening of the Eroica also
be understood as embedded within a larger schema that defines a superordinate tonal layer? I will
take up this question at the end of the chapter.
Holtmeier on Förster’s Arabic Scale-Degree Numbers and Multi-Layered Analyses
In a 2011 essay that follows up on his 2007 work, Holtmeier grapples with the issue of how
to interpret changes of key from a historical perspective on tonality, and how such a perspective

83

differs from modern ones. He focuses on the analytical method of Emanuel Aloys Förster (1823,
1818), in which Arabic numerals label bass scale degrees. Significantly, Holtmeier’s description
of the understanding of tonality in Förster (and the long eighteenth century as a whole) corresponds
precisely to Byros’s characterization of the tonal Culture of the Rule of the Octave, as chord-forms
coordinated with bass scale-degree progressions to reciprocally define a tonal (i.e., diatonic scalar)
context: “Behind Förster's harmonic analyses with Arabic numerals stands a conception of
harmonic space that is typical throughout the eighteenth century. At the center of a ‘key’ is a scale
whose steps are assigned specific chords” (466). 4 And though he does not mention it here, there is
no mistaking that Holtmeier’s description of eighteenth-century tonality here is epitomized in the
Rule of the Octave, as he details in his 2007 article. But Holtmeier goes further to address what
could be framed as a question of the relationship between multiple Rules of the Octave, that is,
passages of music that contain scale segments belonging to multiple different keys, and thus
invoking more than one Rule of the Octave—or what Sanguinetti would call scale mutation.
Holtmeier begins by describing the general theory of scale relationships in the eighteenth
century, in which the tonal space of a key’s “principal scale” (Haupttonleiter) is expanded through
a network of “closely related” (verwandt) scales, “first and foremost those that derive from the
diatonic scale’s own triads”; 5 next are the scales obtained through mixture of parallel major and
minor scales; all others are “distant” (entfernten) scales (2011, 466–467). Thus, “[t]he idea of
modulation as a change from one scale to another [cf. scale mutation] comes to have central
importance in the thoroughbass theory of the eighteenth and early nineteenth centuries” (467). 6

“Hinter Försters harmonischen Analysen mit arabischen Stufenziffern steht eine für das gesamte 18. Jahrhundert
typische Vorstellung von harmonischem Raum. Im Zentrum eines »Tons« steht eine Tonleiter, deren Stufen
spezifische Akkorde zugeordnet sind” (466).
5
“. . . in erster Linie diejenigen, die sich von den reinen leitereigenen Terzquint-klängen ableiten” (466).
6
“Der Vorstellung von Modulation als einem Wechsel von einer Tonleiter in eine andere kommt in der
Generalbasslehre des 18. und frühen 19. Jahrhundert eine zentrale Bedeutung zu” (467).
4
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Crucially, Holtmeier claims that this differs markedly from most modern conceptions of tonal
relations, because “while the ‘main scale’ is the point from which the harmonic development takes
its starting point and to which its conclusion finally returns, once on the way there is no looking
back” (467). 7 It is precisely this idea of modulation that underlies Förster’s application of Arabic
scale-degree numerals in analysis: “This notion of movement in harmonic space . . . finds full
correspondence in Förster’s treatment of Arabic scale-degree numbers. . . . The harmonic discourse
appears in Förster’s system of analytical signs as an oblivious leaping from scale to scale” (467). 8
Yet Holtmeier argues that “in Förster’s music theory there is also an idea of a superordinate tonal
order,” that “the network of scale relationships is hierarchically structured” (467). 9 Indeed, there
is evidence that for eighteenth-century musicians “not every instance of an ‘incidental’ dissonance
must lead to a departure from the governing key” (467). 10 Holtmeier cites Kirnberger (467), who
writes that “one may occasionally substitute major thirds for the natural minor thirds [of a scale],
as if the intention were to modulate, but only if these substitutions are forsaken immediately
thereafter. . . . For if one does not actually go to the announced key, or if one abandons it
immediately, no modulation has occurred” (1774/1982, 102 and 111). 11 Kirnberger makes these
observations in reference to the following two examples of periods (Example 2.10), which in spite
of “incidental” (zufällig) chromaticism are “entirely in C major” (ganz in C dur). But Holtmeier

“Die ›Haupttonleiter‹ ist der Punkt, von dem die harmonische Entwicklung zwar ihren Ausgang nimmt und zu dem
sie schließlich auch zurückkehrt, einmal auf dem Weg aber, gibt es keinen Blick zurück” (467).
8
Dieser Begriff von Bewegung im harmonischen Raum, der in Försters Umgang mit arabischen Stufenziffern eine
vollständige Entsprechung findet. . . . Der harmonische Diskurs erscheint in Försters analytischem Zeichensystem
als ein selbstvergessenes Springen von Tonleiter zu Tonleiter” (467).
9
“. . . gibt es auch in der Musiktheorie Försters eine Vorstellung von übergeordneter tonaler Ordnung. Das
Tonleiter-Netzwerk der Verwandtschaft ist hierarchisch strukturiert” (467).
10
“. . . nicht jede Einführung einer ›zufälligen‹ Dissonanz zu einem Verlassen des herrschenden Tons führen muss. .
.” (467).
11
“. . . bisweilen die natürlichen kleinen Terzen verlassen, und die großen dafür nehmen als wenn man ausweichen
wollte; wenn man sie nur gleich wieder verläßt. . . . Denn wenn man nicht wirklich in den angekündigten Ton
übergeht, oder wenn man ihn sogleich wieder verläßt, so ist keine Ausweichung geschehen” (Kirnberger 1774, 102,
111; the English translation is taken from David Beach and Jurgen Thym 1982, 120, 128–129).
7

85

points out that Förster’s Arabic numerals “make no distinction between a ‘real’ and an ‘as if’
modulation,” and that “neither Förster nor contemporary music theory knew the term ‘secondary
dominant’”; thus “[i]n the harmonic discourse [of the eighteenth century], which is indicated by
Arabic scale degree numbers as a sequence of scale segments, the ruling poetic idea that music
consists of a succession of sequential and cadential models appears to perpetuate” (468). 12
Example 2.10: Two periods “entirely in C major” (Kirnberger 1774/1982, 120, Example 6.24).

This is why Holtmeier believes that Förster’s “analytical approach is particularly apt to
describe the ‘modulating’ harmony of the late eighteenth and early nineteenth century” (468). 13
To demonstrate this, Holtmeier applies Förster’s method to a passage from Schubert’s song Der
Zwerg. As can be seen in Example 2.11 below, an initial key of B minor is clearly articulated by
a 4–6–5–1 cadential progression; then as the bass introduces the chromatic note E, supporting a
diminished seventh chord, Holtmeier shows the bass as 4 of B minor (the parenthetical 7 indicates
that, at the most local level, this E is the leading tone of F); but in the next bar, as the harmony
above the E changes, so does its tonal and scalar context, and E becomes 5 of A minor (469).
“Neither the system of symbols of (Roman) scale-step theory nor that of [Riemannian] functional
theory can decipher this functional reinterpretation as neatly and concisely as a scale-degree

“Die arabischen Stufenziffern aber machen keinen Unterschied zwischen einer ›echten‹ und einer »als wenn«Ausweichung: Den Begriff der ›Zwischendominante‹ kannte weder Förster noch die zeitgenössische Musiktheorie. .
. . Im harmonischen Diskurs, der durch die arabischen Stufen als Aneinanderreihung von Skalenausschnitten
ausgewiesen wird, erscheint die regelpoetische Vorstellung, Musik bestünde aus eine Abfolge von Sequenz- und
Kadenzmodellen, fortgeschrieben” (Holtmeier 2011, 468).
13
“Nicht zufällig vermag sein [Förster’s] Analyseansatz gerade die ›modulierende‹ Harmonik des späten 18. und
frühen 19. Jahrhunderts besonders treffend zu beschreiben” (468).
12
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analysis based on Förster,” argues Holtmeier (469–470). 14 Moreover, Förster’s analytical approach
produces an analysis that “is extremely close to the hearing process. Hardly any other of the
established harmonic methods of analysis is as committed to musical perception as this one”
(470). 15
Example 2.11: Schubert, “Der Zwerg,” D. 771, mm. 79–83 (Holtmeier 2011, 468, Example 1).

This last observation reveals that Förster’s approach is virtually identical to Weber’s in
spirit: although one uses Roman numerals to label chords and the other Arabic numerals to label
bass scale degrees, at all times the ear (das Ohr)–conditioned by the Culture of the Rule of the
Octave—guides the analysis. It should thus come as no surprise that Holtmeier’s Försterian
analysis of the passage from Der Zwerg resembles in many striking ways Byros’s Weberian
analysis of the opening of the Eroica: in both passages, after an unambiguous assertion of an initial
key, the bass introduces a long chromatic note, over which sounds a diminished seventh chord. As
Byros has shown in the Beethoven, the motion of the bass, and especially the resolution of the
diminished seventh on C to a minor 6/4 chord on D, invoke what Weber would call “habits of the
ear”—Byros’s Le–Sol–Fi–Sol schema, and one of Weber’s “Well-Known Positions,” the minor

Weder das Zeichensystem der (römischen) Stufen-, noch dasjenige der Funktionstheorie können diese funktionale
Umdeutung so knapp und zugleich treffend chiffrieren wie die auf Förster zurückgehende Stufen-Analyse” (470).
15
“Die Analyse ist überaus nah am Hörvorgang. Kaum ein anderes der etablierten harmonischen Analyseverfahren
ist der musikalischen Wahrnehmung so verpflichtet wie diese” (470).
14
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6/4 chord that comes “stamped with tonal meaning” as a cadential 6/4—that define the bass note
D as 5 of G minor; but this key is thwarted when the harmony above D changes to a dominant 6/5
chord (another “habit”), and thus its scalar context changes to 7 of E major. Holtmeier’s Försterian
analysis of the Schubert is likewise predicated on how both the B minor cadence and bass E
accompanied with a diminished seventh together define the E as 4 supporting an “applied chord”
of the dominant of B, and how this key too is thwarted by the change in harmony above the E to
a dominant seventh that likewise changes its scalar context from 4 of B to 5 of A. Besides the
“broad cadenza doppia” (breit angelegte cadenza doppia) in A minor, Holtmeier makes no explicit
reference to any “habits of the ear” or schemata, but they are necessarily what structure his
application of Förster’s Arabic numerals: the chord-forms and bass motion reciprocally define the
scale, and thus the tonality. This is what leads him to conclude Förster’s approach to be “extremely
close to the listening process” and so “committed to musical perception.”
But Holtmeier also means to show the limitations of Förster’s approach, and he does so
with several discussions and analyses. These make apparent what Holtmeier calls Förster’s
“radical coupling of scale-degree context to chord” (die radikale Koppelung der Stufenbestimmung
an den Klang; 474) in which “higher-level structural relationships play no role” (übergeordnete
strukturelle Zusammenhänge spielen keine Rolle; 472). Among those higher-level structural
relationships are the diatonic scale of a governing key and the various voice-leading models
(Satzmodelle), or schemata, elaborated by Gjerdingen and others. Holtmeier believes Förster’s
“radical” approach of a one-to-one mapping of chord-form to a scale-degree context (and thus a
tonality) is a consequence of its origins in “the practice of accompaniment, in particular the practice
of playing unfigured basses”:
The accompaniment of unfigured basses is about quickly segmenting the bass part into
smaller units and assigning them to their respective scales. . . . If the player wants to get a
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quick overview of the succession of scales that appear in one piece, then they respond to
the very elementary information of the figures, which is always located on the surface of
the harmonic processes: An ‘incidental’ raising [of a note] is almost always a leading tone;
a new flat or natural sign usually a fourth (or minor sixth) degree; the ascending second
followed with a falling fifth is a cadence; a falling, closing second is a tenor clausula (a
scale-degree progression 2–1); etc. 16 (470–472)
However effective this makes Förster’s approach for determining the chord to accompany
a given bass note and for analyzing a great deal of eighteenth-century harmony, including even
striking chromatic modulations such as that in Schubert’s Der Zwerg, its inflexibility can run into
contradictions of meaning, and its intensely local field of view can miss important larger
relationships. Holtmeier discusses a pair of short examples (Example 2.12) from Förster that begin
to reveal the kind of contradiction of meaning that can occur in Förster’s approach. “Both
examples,” writes Holtmeier, “deal with the rising scale through the raised sixth and seventh scaledegrees in minor.”
In [the first example] Förster annotates the scale accordingly with 1–6–7–1 but in [the
second example] with 1–7–7–1. The different interpretations result from the different
chords that are above the scale degrees. Since the raised sixth degree in [the second
example] bears an accord de la fausse-quinte, this chord in Förster always represents the
inversion of a ‘characteristic chord’ (a dominant seventh chord) and its “seat” on the
seventh (i.e., major seventh) degree, and so logically the bass must be numbered 7. 17 (474)

“Hier wird unmittelbar greifbar, woher dieses analytische Zeichensystem historisch stammt: Aus der Praxis des
Accompagnement, insbesondere aus der Praxis des Spielens unbezifferter Bässe. Bei der Begleitung unbezifferter
Bässe geht es darum, die Bassstimme blitzschnell in kleinere Einheiten zu segmentieren und diese ihren jeweiligen
Skalen zuordnen zu können. . . . Will der Spieler sich einen schnellen Überblick über die Folge der Tonleitern
machen, die in einem Stück erscheinen, dann reagiert er auf ganz elementare Zeicheninformationen, die immer an
der Oberfläche der harmonischen Prozesse angesiedelt sind: Eine ›zufällige‹ Erhöhung etwa ist fast immer ein
Leitton, ein neues b oder Auflösungszeichen meist eine 4. (oder kleine 6.) Stufe, der Sekundgang aufwärts mit
folgendem Quintfall ist eine Kadenz, ein fallender, abschließender Sekundgang eine Tenorklausel (Stufengang 2–1)
etc” (470–472).
17
“Beide Beispiele behandeln den steigenden Skalengang über die große 6. und 7. Stufe in Moll. In [dem ersten
Beispiel] beziffert Förster der Tonleiter entsprechend mit 1–6–7–1 in [dem zweiten Beispiel] aber mit 1–7–7–1. Die
unterschiedlichen Deutungen ergeben sich aus den unterschiedlichen Klängen, die über den Stufen stehen. Da die
große 6. Stufe in [dem zweiten Beispiel] einen accord de la fausse-quinte trägt, dieser Klang bei Förster aber immer
die Umkehrungsform eines »charakteristischen Akkords« (eines Dominantseptakkordes) darstellt und seinen ›Sitz‹
auf der 7. (bzw. großen 7.) Stufe hat, so muss der Bass folgerichtig mit 7 beziffert werden” (474).
16
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The contradiction results from the inability of Förster’s system to account for the function of a
chord in terms of its larger context: in this case, to recognize that both progressions are instances
of the same schema, what Gjerdingen would call a Long Comma, an expansion of the Comma
clausula 7–1 to 6–7–1 (2007, 157–158). The basic harmonization of the Long Comma essentially
follows the Rule of the Octave, with 6/3 chords on 6 and 7 and a 5/3 on 1; but equally valid was
to have a 6/5 chord in place of either or both of the 6/3s. In major, the 6/5 chord on 6 has a minor
sixth and perfect fifth; but in minor, the combination of the raised sixth degree and the unraised
third degree results in a 6/5 chord on 6 with minor sixth and diminished fifth (an accord de la
fausse-quinte). Thus the chord on 6 in minor has a structure that coincides with that of a dominant
6/5, and thus its bass would be scale-degree 7; but its function in the larger context of the Long
Comma means its bass is a 6 instead.
Example 2.12: Contradictions in Förster’s analysis of scale degrees (Holtmeier 2011, 474, Example 5).

The way Förster’s approach can miss the forest for the trees, as it were, is also raised by
Holtmeier in his consideration of sequential passages like the ones in Example 2.13 below. Both
sequences are versions of a 2–6 chain of syncopations. The first is entirely diatonic, and thus the
Försterian analysis is straightforward, labelling each bass tone according to its position in the C
major scale. But the second includes “incidental” raised notes in the harmony that change some of
the perfect fourths accompanying the seconds into augmented fourths and thus create momentary
changes of key. Sanguinetti points out that this was a common alteration to the 2–6 syncopation
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sequence, noting that the Neapoltian maestro Saverio Valente “admits that for the sake of melody
(per modo cantabile) all fourths may be augmented” (2012, 135). But Förster’s approach requires
that the bass of each augmented-4/2 chord and the 6/3 to which it resolves must be interpreted as
4–3 of a new scale. This models precisely the same sequential, “windowed” cognition of key for
which Byros and Gjerdingen argue. As a result, writes Holtmeier, “what cannot be read from the
Arabic scale-degree numbers is what is unmistakably told by the diatonic steps of the bass voice:
that the governing scale is never left” (2011, 473). 18 The Försterian analysis misses the “forest” of
the C major scale for the individual “trees” of the keys tonicized by the augmented-4/2–6/3
progressions.
Example 2.13: Tensions between local and global tonal contexts in a Försterian analytical approach (Holtmeier 2011,
472–3, Examples 3 and 4).

“Vor allem aber ist den arabischen Stufenziffern nicht abzulesen, was der diatonische Stufengang der Bassstimme
so unmissverständlich mitteilt: dass die herrschende Tonleiter nie verlassen wird” (473).
18
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The shortcomings of Förster’s approach revealed by Holtmeier in the previous two
examples—its inability to account for a chord’s or local scale segment’s role in a larger context,
such as a schema or governing scale—are summed up in Holtmeier’s analysis of the opening of
the first movement of Mozart’s sonata K. 310, reproduced in Example 2.14 below. In particular,
in mm. 12 and 13 the Försterian analysis can only read the local 2–1 scale segments in F major
and D minor, created by the dominant 4/3 chords, in a “windowed” fashion. But as Holtmeier
explains, “crucial to the perception of this passage is also that the 2–1 scale-degree sequence in
bars 12ff. occurs over the descending diatonic scale of A minor,” itself in the process of
transitioning to the C major scale, “which represents the overall goal of the harmonic movement.”
Thus “the linear course of the bass . . . falls out of sight through an analysis in Förster’s sense”
(474–475). 19 And in addition to this overall scalar motion is the underlying schema of a fallingthirds sequence from A to F to D, which further contextualizes these 2–1 scale segments in F major
and D minor (477).
Example 2.14: Holtmeier’s analysis of Mozart, Sonata, K. 310/i, mm. 1–17 (2011, 471, Example 2).

(The example continues on the following page.)

19
“entscheidend für die Wahrnehmung dieser Passage ist eben auch, dass sich die sequenzielle 2–1-Stufenfolge in
Takt 12 ff. über der absteigenden diatonischen Skala von a-Moll ereignet. Diese aber ist materialidentisch mit der
steigenden und fallenden Skala von C-Dur, welches das übergeordnete Ziel der harmonischen Bewegung darstellt. . .
. Gerade der lineare Verlauf des Basses aber . . . gerät durch eine Analyse im Försterschen Sinne aus dem Blick”
(474–475).
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Example 2.14 (continued).

All of this is why Holtmeier advocates moving beyond Förster to a “multi-layered”
(mehrschichtig) analysis with Arabic scale-degree numerals that enables the analysis to capture
the way the local tonal significance of a chord-form progression can be mediated by a larger
context, such as a governing diatonic scale or voice-leading schema. 20 This approach is already
apparent in his analysis of the chromaticized 2–6 syncopation sequence (Example 2.13). Holtmeier
shows a Försterian analysis, in which there is only one layer, with the result that the local 4–3 scale
segments appear to exist on the same level as segments in the governing scale, modeling a

Förster does in fact already employ a mehrschichtig form of analysis, often assigning two scale-degrees to the
same bass note when it (and the chord built upon it) act as a pivot between two keys.
20
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sequential or “windowed” mode of hearing the tonality of the sequence. But Holtmeier also
provides a separate, two-layered analysis with Arabic scale-degree numbers. In this analysis, the
main layer consists of encircled Arabic scale-degree numbers, which show the overall sequence’s
governing C major diatonic scale; the second layer, consisting of parenthetical Arabic scale-degree
numbers, shows those places where the augmented-4/2–6/3 chord-form progressions produce scale
mutations to local 4–3 scale segments (as well as a local 5–1 segment at the cadence). The analysis
of the opening of K. 310 (Example 2.14) shows the multi-layered approach in a more dynamic
musical context. Again, encircled Arabic scale-degree numbers show the main layer, in which
there are only two keys: the initial A minor, and the C major which is the goal of the transition’s
larger scale mutation. Another layer of scale-degree numbers in parentheses indicates the local
scale mutations: the 2–1 segments in F major and D minor of the descending-thirds progression in
mm. 12–14; and the 7–1 segment in C major in m. 14, which prepares the transition’s larger
modulation to C major.
The conflicting interpretations Holtmeier finds in Förster and in applying his method
should not be regarded as the inevitable result of a clash between historicist and presentist
viewpoints regarding the distinction between local and global keys. For example, Kirnberger
would have read the two sequential passages as “entirely in C major,” understanding the difference
between the tonal significance of the local augmented-4/2 chords (which Valente would describe
as “for the sake of melody”), and that of the global C major scale. Rather, they are the result of
Förster’s approach representing an only partial view of eighteenth-century tonal thinking. To recall
Heinichen’s systematic approach to thoroughbass rules, his simple “general rules” are necessary
but not sufficient for a complete understanding of tonality, and must be revised and synthesized
into the special rules and ultimately the Rule of the Octave itself to be fully understood (Holtmeier

94

2007). Förster’s approach remains at the level of Heinichen’s general rules, and this leads to the
kinds of contradictions Holtmeier points out. Thus, when Gjerdingen cites the analytical practice
of Förster as evidence that, in the eighteenth century’s culture of tonal cognition, keys were always
interpreted entirely locally (2015, 2.2.5), he overestimates the significance of an analytical
approach that, for all its effectiveness, is ultimately limited by its ties to only basic rules of
thoroughbass accompaniment. Similarly, Byros’s (2009a) reliance on Gottfried Weber (a theorist
writing in the nineteenth century, though while Beethoven is still alive) results in an incomplete
picture of eighteenth-century tonal cognition. By characterizing eighteenth-century tonal thinking
as entirely local in its purview, Gjerdingen and Byros oversimplify it, ignoring the many ways in
which eighteenth-century sources reveal a sophisticated conception of tonal hierarchy, both within
and among keys. Indeed, at the core of eighteenth-century musical though is a tradition stretching
back to Zarlino and including Purcell, Rameau, and Koch, in which theorists frequently describe
changes of key with reference to the closes formed on various degrees of the main scale (or
mode). 21
It must also be stressed that multi-layered analysis does not contradict Byros’s argument
that the basis of the Culture of the Rule of the Octave is the reciprocal defining of a tonality through
the coordination of chord-form with bass motion: rather, it shows how this process is often more
complex than a simple one-to-one mapping of chord-form to bass scale degree. Frequently, smaller
schemata are embedded within larger ones. This often creates multiple layers of tonal significance,
which can be analyzed in a manner along the lines suggested by Holtmeier. This process of
embedding can structure the relationship between two keys (or a series of keys). As Byros writes,
“[m]odulations to keys were equally ‘scripted’ or conformed to customary habits [i.e., schemata]

21

My thanks go to William Rothstein for pointing this out to me.
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as modulations in keys . . . ” (2009a, 167–168). Such modulating schemata will, by definition,
embed a scale mutation, such as 2–1 in the 1–7–6–5 tetrachord, or 4–5 in the “inter-key” Le–Sol–
Fi–Sol schema. And by means of these embedding relationships, a hierarchy between the two keys
is usually discernable.
In sum, Holtmeier’s multi-layered application of Försterian scale-degree numbers provides
a crucial tool for understanding multi-key tonal hierarchies in eighteenth-century music, by
enabling an analysis to show how multiple layers of tonal significance are differentiated and how
these layers are mediated by schemata. This reveals the “cognitive mechanism” by which one key
is subordinated to another in the eighteenth century’s Culture of Rule of the Octave: the embedding
of one schema within another. This is a fundamental feature of eighteenth-century tonality. To
illustrate, let us return to the question of the modulation to the dominant in the descending Rule of
the Octave, now considering it in terms of a multi-layered schematic analysis. As discussed above,
the descending Rule of the Octave contains a double meaning: the descending whole step to the
dominant degree is both 2–1 with respect to the key of the dominant and 6–5 with respect to the
overall key of the octave. This dual meaning, and the hierarchy that characterizes it, was well
understood by eighteenth-century musicians. The 2–1 scale mutation embeds within the
descending tetrachord 1–7–6–5 of the Rule of the Octave (itself a “prolongation” of the motion
from 1 to 5 of the cadenza semplice), which in turn embeds within the descending Rule of the
Octave, the schema for “being in a key,” thereby defining the same 2–1 scale mutation as 6–5 in a
second, superordinate layer of tonal significance. Through this process of embedding, the
hierarchical relationship between the keys of the tonic and dominant is established. This is why
the modulation to the dominant in the descending Rule of the Octave does not contradict but rather
enhances the overall tonality. As Holtmeier explains it,
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a central property of the Rule of the Octave [is] that the (dominant) chord of the second
degree of the key of the fifth degree has its ‘seat’ on the falling sixth degree in major.
Nevertheless, this foreign chord cannot harm the unity-forming power of the diatonic
foundation. The Rule of the Octave may be ‘modulating’ in itself, but it is perceived as a
closed unity of a ‘key.’ In the Rule of the Octave, chord and scale step separate from each
other in a single moment: The sixth degree remains the sixth degree of the key, even if it
carries the chord of a second degree above itself. 22 (2011, 473)
To explain the hierarchy between keys in terms of the constraint network for “being in a
key” elaborated above: as complementary nodes of the network are activated to orient the mind to
the tonal space of a key, so are contradictory nodes that belong to other keys deactivated. If we
imagine the square representing the constraint network for one key as one face on a larger, tonal
Necker-Cube supranetwork (Example 2.15), then other squares representing the constraint
networks of other keys would constitute the rest of the faces on this cube.
Example 2.15: A tonal Necker-Cube supranetwork of key relationships.

For example, the key of the dominant might be represented as an adjacent face sharing the “left”
edge of the “forward-facing” tonic-key square; the nodes in this dominant-key square would
connect to those of the tonic-key square primarily by the schemata in the tonic key’s descending

22
“Es ist eine zentrale Eigenschaft der Oktavregel, dass auf der fallenden 6. Stufe in Dur der (dominantische) Klang
einer 2. Stufe der Tonart der V. Stufe seinen ›Sitz‹ hat. Dennoch kann dieser fremde Klang der einheitsbildenden
Kraft des diatonischen Fundaments nichts anhaben. Die Oktavregel mag in sich ›modulierend‹ sein, als geschlossene
Einheit eines ›Tons‹ wird sie dennoch wahrgenommen. In der Oktavregel treten Klang und Skalenstufe in einem
Moment auseinander: Die 6. Stufe bleibt die 6. Stufe des Tons, auch wenn Sie den Klang einer 2. Stufe über sich
trägt” (473).
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tetrachord, several of which tonicize the dominant (see the ovals connected to the “Modulation to
the Dominant” node); these nodes in the tonic key’s descending tetrachord could activate
complementary nodes in the dominant key’s own descending-pentachord quadrant (see the ovals
connected to the “Clausula Vera/Tenorizans” node); but when nodes in the tonic key’s other three
quadrants are activated, enough of the dominant-key nodes are deactivated such that the mind
remains oriented to the tonic key. Thus while with the Necker Cube, the mind orients itself to
either the right- or left-facing perspective, in a tonal constraint network, the mind orients itself to
a particular key; by this process, one key is defined as a governing or superordinate tonic and the
other keys are defined as subordinate in relation to it. Thus, through numerous scripts or schemata
for scale mutations, the mind is guided from one key to another; these inter-key schemata are
embedded into the larger constraint networks of their respective keys, which are in turn embedded
into a supranetwork of relationships between keys. In this way, a hierarchy of keys can emerge.
Holtmeier provides a practical and historically grounded analytical approach by which these interkey hierarchies can be shown in musical passages: multiple layers of Arabic scale-degree numbers,
indicating multiple layers of tonal significance, and the hierarchical priority between them.
Schematic Tonal Hierarchy as a “Stylistic Fact” and the Non-Uniform Hierarchy of Music
In the eighteenth century’s culture of tonality, the Rule of the Octave is a schema, construed
as a constraint network for a sense of “keyness” or “being in a key,” by which the mind orients
itself to a key for an acoustic substrate, much like how the mind orients itself to the visual substrate
of the Necker Cube. Within this constraint network, a hierarchy of functions within the key forms
from the embedding of smaller schemata of chord-form progressions for bass scale segments into
successively larger ones, from segments of two to five notes in length to the complete major or
minor octave species. In this way, the tonal hierarchy within a key is an emergent property of the
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schemata themselves, and thus nomological in nature: the hierarchy is “learned, culturally
determined,” rather than a product of an a priori set of “universal, innate rules or grammar” or
“natural propensity of the musical mind,” or a metaphysical principle inherent in the will of tones.
This sense of the hierarchy of a key was learned through the didactic processes of the thoroughbass
and partimento traditions, which also provided the kind of statistical redundancy necessary for the
formation of schemata and the higher-order associations between them.
Continuing with the analogy to the Necker Cube constraint network (Example 2.15), it is
easy to see the cognitive process by which inter-key relationships can also be interpreted
hierarchically: The mind interprets one face of the Necker Cube as “forward” and the others
accordingly as “back,” “left,” “right”, “top,” and “bottom”; by a similar process, inter-key
relationships in the Culture of the Rule of the Octave can be hierarchical in nature, when the mind
interprets one “face” of a tonal Necker Cube as representing a superordinate key and all others
accordingly as subordinate. Hardly a single piece of music in the eighteenth century does not
establish a single governing key through various formal and rhetorical signals. Once established,
it is the scale of the governing key that provides the primary set of subordinate tonal relationships,
chief among which is the key of the fifth degree (especially in major). And just as with the intrakey hierarchy, these inter-key relationships, and various specialized schemata that mediate them
(such as the inter-key Le–Sol–Fi–Sol), were inculcated through the experience of them in
partimenti, solfeggi, and compositions. In analysis, the hierarchical relationships between keys can
be shown with a multi-layered approach that shows how the schemata of a subordinate layer are
embedded within those of a superordinate layer.
Because this conception of tonal hierarchy is reconstructed from historical sources of the
eighteenth-century thoroughbass and partimento traditions, it is a “stylistic fact” of the Culture of
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the Rule of the Octave, and thus fundamentally distinct from the “theoretical fact” of hierarchy in
the Culture of Structural Hearing that regulates the theories of Lerdahl and Jackendoff and
Schenkerian theory. In the Culture of the Rule of the Octave, hierarchy is schematic, which means
it is based on experience, rather than an innate grammar or metaphysical principle. And as a
stylistic fact, this conception of tonal hierarchy provides a means of understanding the
communicative significance of eighteenth-century music, and thus accessing a historical mode of
listening, for the communicative imperative is a historical imperative. As Byros writes, compared
to other musical parameters like topics, “the question of tonality, or key, plays an equally if not
more significant role in determining successful or unsuccessful communication” in eighteenthcentury music (2009a, 317). Tonal hierarchy is a significant part of “the question of tonality, or
key” in the communication of eighteenth-century music. By construing tonal hierarchy in
eighteenth-century music in schematic and thus cognitive terms, this study outlines the “cognitive
conditions” by which we can access a historical mode of listening.
Lastly, this schematic tonal hierarchy accords with Gjerdingen and Bourne’s description
of the three-level, non-uniform hierarchy for music: “Tones combine into motives or brief
melodies. . . . Individual voices join to make counterpoint and musical clauses like cadences,
sequences, and thematic phrases. . . . Clause-like musical entities combine into a musical
discourse” (2015, 2.2.4). In the music of the eighteenth century, the first level of this non-uniform
hierarchy belongs to the traditional techniques of diminution (see Sanguinetti 2013). The second
level belongs to the Rule of the Octave and the intra-key hierarchy of functions of the degrees of
the scale, which govern the harmonic discourse at the phrase level—what Byros would call
“modulation within a key,” according to one of the eighteenth-century meanings of the term. Interkey relationships operate on the third level, specifically in the tonal domain, regulating the larger
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tonal discourse of a piece—what Byros would call “modulation outside the key” or “digressive
modulation” (2009a, 76). This highlights one of the most significant ways in which a schematic
tonal hierarchy for eighteenth-century music differs from those of Lerdahl and Jackendoff and
Schenkerian theory: rather than operating through a process of “structural-tone reductionism,” in
which the same techniques of reduction are applied recursively at each level of the hierarchy,
resulting in a uniform hierarchy, a schematic tonal hierarchy is associational; that is, tonal
elements at a lower level do not “reduce” to those at a higher level, but rather embed into them to
form a hierarchical network of memory nodes. For example, in Holtmeier’s multi-layered
analytical approach, the keys of a subordinate layer are not “removed from the equation” through
a “cognitive reduction of [their] elements from the ‘sound stimulus’ or acoustic substrate” (Byros
2009a, 41); rather, the multi-layered analysis leaves them intact and acknowledges their tonal
significance, while showing the associative connections their elements form with those of a
superordinate layer into which they are embedded. While the process of embedding results in some
recursive structures (many schemata can both embed and be embedded by other schemata), these
are ultimately limited in scope, usually to the second level of Gjerdingen and Bourne’s nonuniform hierarchy.
Analyzing Schematic Tonal Hierarchies: Revisiting Leopold Mozart’s il filo
For Gjerdingen and Byros, Leopold Mozart’s metaphor of il filo—the thread—is a
representation of the kind of listening strategy they argue is the basis for eighteenth-century music:
that of a “series of schemata . . . imagined as beads on a mental string or cognitive thread”
(Gjerdingen 2007, 375). Byros specifically argues that his analyses of the “cognitive threads” of
schemata in the openings of both the Eroica and the “Dissonance” quartet are “entirely consistent
with moment-by-moment strategies of listening and compositional devices documented in
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eighteenth-century analyses and thoroughbass artefacts” (2009a, 336–338). This idea of il filo as
the stringing together of schemata may have been anticipated by Wye Allanbrook (1992), who
proposed that Leopold Mozart’s thread may have referred to the succession of musical gestures
and topoi (in the sense developed in the work of Allanbrook’s teacher Leonard Ratner) in
eighteenth-century music. Indeed, there is a compelling argument to be made that musical topics
are closely related to voice-leading schemata—or even schemata in their own right. 23
In this chapter I have argued that an essential part of these eighteenth-century listening
strategies and musical thought was a sophisticated conception of tonal hierarchy. I have sought to
show how this tonal hierarchy is based cognitively in schemata and historically in the pedagogical
methods evidenced in thoroughbass and partimento sources. To conclude, I shall now reassess the
elder Mozart’s metaphor of a “thread” as a representation of a cognitively and historically
grounded notion tonal hierarchy for eighteenth-century music.
While Gjerdingen’s interpretation of il filo is focused on the probabilities of succession
from one schema to another, he also describes situations “of complete nesting where one schema
is wholly contained, or wholly contains, another schema,” or incomplete nesting where the end of
one schema overlaps with the beginning of another (2007, 376). In this way, a given succession of
schemata may itself be understood in terms of a larger schema. In fact, many of the schemata that
Gjerdingen describes are really successions of smaller schemata. A good example is the Fonte
schema, which is typically formed from two copies of a smaller clausula schema in two different
keys one step apart. In other words, the succession of the two clausula schemata, and the tonal

23
Janet Bourne (2015) has proposed that voice-leading schemata and musical topics can be arranged on a continuum
depending on the degree to which they involve either primary musical parameters (e.g., pitch and rhythm) or
secondary musical parameters (e.g., timbre and texture). Voice-leading schemata, as a rule, involve primary
parameters, while many topics involve mainly secondary parameters. Yet Bourne points out that a number of
musical topics also involve primary parameters, including specific voice-leading schemata (e.g., the Lament topic
frequently involves the Lament Bass schema).
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relationship between them, defines the Fonte schema; or, to put it the other way, the two clausula
schemata nest within the Fonte schema, which defines their tonal relationship. This “nesting” of
schemata is a direct consequence of the embeddability inherent to the schema concept, whereby
one schema forms a component of another (Byros 2009a, 270). As argued in this chapter, this is
the very same mechanism by which the schematic tonal hierarchy of eighteenth-century music is
constituted. Up to now the discussion has been focused on schematic tonal hierarchy as a systemic
or stylistic phenomenon in eighteenth-century music. To show how the stylistic aspects of
eighteenth-century tonal hierarchy manifest strategically in actual compositions, I will discuss
several analyses, including revisiting Byros’s analyses of the openings of the Eroica and the
“Dissonance” quartet, to demonstrate the way schematic tonal hierarchies are formed in specific
passages of music. In the course of these discussions, I will develop a simple graphic means of
representing schematic hierarchies that clarifies their structure without suppressing or reducing
away the individual schemata that constitute them. Ultimately, these analysis will highlight a
significant gap in the theory of il filo, or schema succession, suggested by Gjerdingen and Byros.
A theory of schema succession that does not take into account the role that larger schemata play
in organizing the succession and tonal orientation of smaller schemata does not adequately explain
how the mind could form predictions about not only what schema will immediately follow another
but also the next two, three, or even more schemata, including their tonalities; nor can it adequately
explain the functional interchangeability of these schemata, the way more than one specific type
of schema could appear in the same place and fulfill the same function in the larger schema. These
analyses will also establish the basis for the theory building, to take place in Part II, that will begin
to fill this gap.
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J. Haydn, Keyboard Sonata Hob. XVI:27/iii
We begin with an analysis by Gjerdingen himself, of the third movement of Haydn’s
Keyboard Sonata Hob. XVI, No. 27 (2007, 129–138). This theme-and-variations finale provides
one of the most intriguing of the numerous analyses Gjerdingen discusses in Music in the Galant
Style. Focusing on mm. 5–8 of the Theme (Example 2.16a) and their transformation in Variation
II (Example 2.16b), Gjerdingen points out how Haydn builds an association between the Fonte
and the first two events of a Prinner to form a hybrid schema, a “Prinner-Fonte.” Haydn achieves
this by “first by altering his modulating Prinner [Theme, mm. 5–8] to resemble an uncommon type
of Fonte [Var. II, mm. 5–8] and then by giving the following Fonte [Var. II, mm. 9–12] the same
figuration as the Prinner-Fonte, as if to reinforce the association” (131). In other words, Haydn has
the Fonte nested within, or embedded by, the Prinner, creating a schematic hierarchy. What makes
this embedding possible is a correspondence between the pitch-class progression of the Fonte
schema and the first two events of the Prinner. The Prinner’s first two events articulate an outervoice framework, a 6–5 melody over a 4–3 bass, or a pitch-class progression of B–A over G–F in
D major. Within each of the first two events of the Prinner, Haydn nests one of the two stages of
the Fonte by having parts of the Fonte pitch-class progression stand in for the Prinner’s pitch-class
progression: The first, E minor stage of the Fonte stands for the first event of the Prinner, the
melodic 6 (B) and bass 4 (G) outer-voice progression; and the second, D major stage of the Fonte
stands for the second event of the Prinner, the melodic 5 (A) and bass 3 (F). The elements that
define the Fonte itself—in particular, the 7–1 motion in E minor repeated one step lower in D
major (D–E, C–D)—reinforce the pitch-class progression of the Prinner. The embedding of the
Fonte by the Prinner creates two layers of tonal significance: The E minor context of the Fonte’s
first stage defines the pitch classes E, G, B, and D as 1, 3, 5, and 7; but the D major context of
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the larger Prinner (and the following cadence that it overlaps) accordingly redefines the scale
degrees of these pitch classes, in particular B and G, as 6 and 4 instead of 5 and 3. Thus the
hierarchy formed by the Fonte and Prinner creates a context in which the E minor of the Fonte’s
first stage can be subordinated to the D major of not only the Fonte’s second stage but also the
larger Prinner. To again invoke the metaphor of il filo, but in a way somewhat different from
Gjerdingen and Byros, it is as if the Prinner serves as the thread that binds together the succession
of two keys in the Fonte into a larger tonal context.
Example 2.16: The Prinner-Fonte in a Theme and Variations by Haydn, Hob. XVI:27/iii (Gjerdingen 2007, 132,
Example 10.3).
a) Theme, mm. 5 – 8.

b) Comparison of mm. 5–8 of the Theme with mm. 5–8, 9–12 of Variation II.
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Haydn appears to have not been the only composer to recognize these affinities between
the Prinner and the Fonte and explore them in his compositions. Below are four examples from
Mozart’s keyboard sonatas that also contain forms of the Prinner-Fonte (Example 2.17). The first,
from the first movement of the sonata K. 310 (Example 2.17a), exhibits a broad Prinner with all
four of its events, the first two of which merely suggest an embedded Fonte through their harmony
(D minor to C major) and the hint of paired 7–1 motions in keys one step apart. Significantly,
however, the B-natural in place of B dilutes any impression of D minor in the first stage. But in
the second Prinner-Fonte example, from the second movement of K. 332 (Example 2.17b), the
presence of A, the minor sixth degree, in the first stage provides a stronger impression of a Cminor-to-B-major Fonte embedded within the larger Prinner. In the third example, from the
second movement of the sonata K. 570 (Example 2.17c), the Fonte impression is made stronger
still by Mozart having placed in the bass the paired 4–3s that complement the paired 7–1s, rather
than omitting them, as in K. 310/i, or placing them in an inner voice as in K. 332/ii. As a result,
the first two events of the Prinner (the 6–5 melody over the 4–3 bass) are dominated by the Fonte.
The final to events of Prinner are suppressed by Mozart having dovetailed them with the following
cadence. This leaves the Prinner incomplete, much like Haydn does in mm. 5–8 of his Theme. In
the fourth example, from the finale of K. 570 (Example 2.17d), the Fonte has emerged fully
formed, so to speak, only suggesting the first two events of a larger incomplete Prinner. But despite
their differences, in all of these examples there is a schematic hierarchy that results from the
embedding of a Fonte into the first two events a larger Prinner (complete or incomplete) through
a correspondence in their pitch-class progression. In each case, the schematic hierarchy gives rise
to two layers of tonal significance, wherein the key of the first stage of the Fonte is
recontextualized within the larger key of the Prinner, such that the pitch classes of the first stage
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of the Fonte are afforded two different scale-degree interpretations: a local melodic 5 and bass 3
versus a global melodic 6 and bass 4. Again, it is as though the Prinner serves as the thread that
unites the two keys of the Fonte in a superordinate key.
Example 2.17: The Prinner-Fonte in Mozart.
a) K. 310, i, mm. 27–32 (Mozart 1986a, 123).

b) K. 332/ii, mm. 3–4 (Mozart 1986b, 35).

(The example continues on the following page.)
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Example 2.17 (continued).
c) K. 570/ii, mm. 29–35 (Mozart 1986b, 141).

d) K. 570/iii, mm. 24–30 (Mozart 1986b, 144).
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Gjerdingen relates Haydn’s use of the Prinner-Fonte to his “great capacity for ‘invention,’
an eighteenth-century approbation that signified the sanctioned exploitation of artful
combinations—the ars combinatoria” (131). Perhaps the Prinner-Fonte was a schema blend
particular to a late-eighteenth-century Viennese form of the mainstream European galant style,
perhaps even tailored to the specific audience of Kenner and Liebhaber of keyboard sonatas; a
thorough corpus study of the Prinner-Fonte could provide an answer to this question. But what is
clear enough from this miniature case study of the Prinner-Fonte is that the Prinner-Fonte
construction has significance beyond an individual case of schema embedding; it points to the
means by which eighteenth-century composers fashioned and used such constructions in their
compositions. This too points to schematic tonal hierarchy as a “stylistic fact” of eighteenthcentury music, a broader set of stylistic-cognitive conditions that make something like the ars
combinatoria of the Prinner-Fonte possible in the first place. Since the ars combinatoria was such
an important part of eighteenth-century aesthetics, this suggests one of the ways that schematic
tonal hierarchies played a role in communication of eighteenth-century music. Indeed, the
communicative role of schematic hierarchies in eighteenth-century music extends beyond the ars
combinatoria, for the discourse of this musical communication was largely a tonal discourse,
shaped by the way a composer modulated both within and between tonalities. This chapter has
already shown how schematic hierarchies are essential to the very meaning of “being in a key” in
the eighteenth century’s culture of tonality. It remains to be shown how schematic hierarchies also
form the “thread” (il filo) of the larger tonal discourse of compositions.
To help analyze this larger tonal discourse, I suggest a means of analyzing the schematic
hierarchy of a passage in Example 2.18, which offers an analysis of mm. 5–8 of the Theme from
the finale of Hob. XVI, No. 27, showing the hierarchy of the Prinner-Fonte. At the bottom of the
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figure is the succession of pitch classes of the bass. Above and aligned with the bass are boxes
representing the various schemata that make up the bass, shown as the scale-degree numbers—
and thus the keys—they assign to the notes. In addition to the pitch-classes of the bass, sometimes
the pitch-classes of an upper voice are shown, such as the D–E and C–D of the Fonte schema.
Occasionally, a schema’s melodic degrees are included, shown in italics above their bass degrees,
such as the Prinner’s 6–5–4(–3) melody. Scale-degree numbers in parentheses indicate degrees of
a schema that are either omitted or substituted by other degrees. This analysis is largely identical
to Gjerdingen’s, with one crucial difference: it organizes the individual schemata he identifies in
vertical space to more clearly show their hierarchy. The lower a schema’s vertical position, the
more strongly it defines the larger tonal context of the passage. This is determined largely by the
relative size of a schema: when one larger schema wholly contains or embeds another, smaller
schema, the larger schema will occupy a lower vertical position in the analysis; and when the
tonality of (part of) the smaller schema is different from that of the larger schema, such that there
are two (or more) layers of tonal significance, the larger schema will define the superordinate layer
and so will be shown at a lower vertical position. 24 This can be seen with Fonte and Prinner: the
E minor layer of the first stage of the Fonte is contextualized by the larger D major layer of the
Prinner. The analysis thus clarifies the structure of the Fonte-Prinner, by separating out its
constituent schemata and showing the hierarchical relationship between them. Often there will not
be any difference in tonality between a smaller schema and a larger schema that embeds it. But
even where this is the case, I favor showing certain schemata, especially cadential schemata, as
more significant tonally, and therefore positioning them lower, even when they may be regarded

As it happens, my decision to represent the superordinate schemata as visually lower than the subordinate ones
reverses the usual orientation of the hierarchical “layers” (Schichten)—i.e., the foreground (Vordergrund),
middleground (Mittelgrund), and background (Hintergrund)—of a Schenkerian analysis.
24
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as embedded by a larger schema. This could be said of the Cadenza Semplice that overlaps the end
of the Prinner: because of the phrase-structural and formal significance of this Cadenza Semplice,
defining the D major key of the dominant that comes at the end of the first part of the G major
Theme’s two-reprise form, it merits a lower position (and thus greater tonal significance) than the
Prinner. Nonetheless, what this analysis is really meant to highlight is the way the Prinner is a
superordinate schema for the Fonte, serving as a thread that guides the tonal discourse of the Fonte
and establishing D major as the main key, a key that is subsequently confirmed by the Cadenza
Semplice.
Example 2.18: An analysis of the tonal hierarchy in Hob. XVI, No. 27/iii, Theme, mm. 5–8.

Schubert, String Quartet, D. 887, I
Superordinate schemata often act as a guiding thread through a succession of smaller
schemata, especially when they suggest a succession of several different keys. To illustrate this, I
will examine a series of analyses of passages based on a conventionalized chromatic bass line, the
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Lament Bass. This will pave the way for a reconsideration of Byros’s analyses of the introduction
of the “Dissonance” quartet, which is also largely constructed around a Lament Bass, and the
opening of the Eroica—this time from the perspective of il filo as a metaphor for schematic tonal
hierarchy.
In seeking to demonstrate the benefits of a multi-layered approach to Försterian analysis
with Arabic scale-degree numerals, Holtmeier (2011) analyzes two passages: mm. 15–24 of the
first movement of Schubert’s String Quartet D. 887, and mm. 1–9 of the second movement of
Beethoven’s “Waldstein” Piano Sonata, Op. 53. Both passages feature versions of a descending
chromatic bass moving from tonic to dominant, which has long been topically associated with
lament, and therefore often referred to as the Lament Bass. But as Holtmeier’s analyses show, in
the ways the two Lament Basses are articulated in each passage, and in the effects these
articulations have on the interpretation of their tonal hierarchies, they could not be more
different.
Holtmeier’s analysis of the Schubert string quartet is reproduced in Example 2.19 below.
As Holtmeier describes it, this passage is “based on a familiar model bass line: The bass treads
chromatically from the tonic to the dominant,” which further “is concluded through a(n
interrupted and newly set forth) cadenza composta” (478). But looking more closely at the
chromatic bass progression reveals that it is “based on the sequential 1–7 scale-degree
progression, which is repeated two and a half times and which is clearly perceived as a blocklike juxtaposition of the keys G major, F major, and E major” (478). But this succession of keys
“is held together by the chromatic line of the conventional model [bass line], which moves
entirely within the limits of its [G major] scale and in which the chords ultimately ‘link up’ with
the ‘natural’ harmony” (478). This results in a clear “two-layeredness” (Zweischichtigkeit),
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which is reflected in the Arabic scale-degree numeral analysis: above the encircled numbers of
the 1–7–7–6–6 segment of the larger G major chromatic bass appear parenthetical numerals
showing the local 7–1 progressions in F and E major. “The two-layeredness also implies two
different temporal moments of hearing” Holtmeier points out: “The scale-degree numbers of the
upper layer follow, as it were, hearing in the temporal process, while the lower level of the
circled degrees corresponds to an integrating and ‘remembering’ hearing” (479).
Example 2.19: Holtmeier’s analysis of Schubert, Quartet, D. 887/i, mm. 11–24 (2011, 479, Example 6).

In Example 2.20 is my own reinterpretation of Holtmeier’s analysis in terms of schematic
tonal hierarchy, shown in the graphic manner developed above. I include all of the schemata
Holtmeier identifies or alludes to: the 1–7 progressions in G, F, and E major, the Lament Bass in
G, and the twofold Cadenza Composta in G. But I include two additional schemata that I believe
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are relevant to the interpretation of the passage. I combine the first two 1–7 progressions, in G and
F major, into a larger Fonte, and I identify a Le–Sol–Fa–Sol (a diatonic version of the Le–Sol–Fi–
Sol schema) that overlaps the end of the Lament Bass and the Cadenza Composta. Most important,
however, is the way my analysis clarifies the hierarchy of these schemata by arranging them in
vertical space, again with the lowest position reserved for the larger schemata that most strongly
define the superordinate tonality. The result is that there appear to be three layers in the hierarchy:
the bottom layer occupied by the Lament Bass and Cadenza Composta, a middle layer with the
Fonte and Le–Sol–Fa–Sol, and an upper layer with the E major 1–7 progression. But these three
layers actually reflect the two main layers that Holtmeier identifies between the Lament bass and
the succession of three 1–7 progressions. I place the E major 1–7 progression in a third layer
primarily because it is the most weakly defined, owing to its chord-forms: in m. 20 there appears
a 6/4 chord on D instead of the expected 6/3. This 6/4 chord defines the bass D as 5 of G rather
than 7 of E, following Weber’s “Habits of the Ear.” Thus we have a hierarchy of two mains layers
of schemata, and with it two main layers of tonal significance. To invoke Gjerdingen’s metaphor,
the succession of schemata (and their keys) of the higher, subordinate layer are strung together like
beads on the thread of the Lament Bass’s chromatic descent in the lower, superordinate layer,
integrating them into its G major tonality. This is precisely what I believe Holtmeier means when
he describes the Lament Bass as “correspond[ing] to an integrating and ‘remembering’ hearing”
(479).
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Example 2.20: An analysis of the tonal hierarchy in Schubert, Quartet, D. 887/i, mm. 15–24.

Beethoven, Piano Sonata, Op. 53/ii
Example 2.21 below reproduces Holtmeier’s analysis of the opening of the second
movement of the “Waldstein” sonata, which he notes “is [based on] approximately the same model
as in the Schubert string quartet: a descending chromatic progression from the first to the fifth
degrees followed by a 4–5–1 cadence, which is here augmented not by repetition but by an inserted
deceptive cadence” (480). But this is where the similarities with the Schubert end, as can be seen
in the many layers of the analysis. This time Holtmeier includes a strict Försterian analysis of the
bass, which shows a bewildering succession of keys in a single layer. “The superordinate tonal
relationships cannot be inferred from the scale-degree numbers here,” Holtmeier argues, due to the
extreme ambiguity of many of the progressions (481). In order to better explain this ambiguity,
and how the many keys implied throughout this short passage might relate to a superordinate key,
Holtmeier provides his own multilayered analysis. Again, the “governing scale” (die herrschende
Tonleiter) is shown in a layer of encircled scale degrees, which highlights the overall descending
chromatic bass in F major. Above this are many additional layers for various segments of the bass
line, each representing a different key. In this analysis, “[t]he columns with numbers in parentheses
are hierarchically structured: the lowest is always the harmonic meaning that determines
perception most clearly” (481). The tonal discourse, in Holtmeier’s analysis, thus leads first from
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F major to B major and then A minor in mm. 1–2, as the introduction of D is initially interpreted
as an E, the minor seventh above F, but instead resolves as an augmented sixth to an E major triad,
the dominant of A minor. Then, at the beginning of m. 3, with the inflection of G down to G, the
E minor triad is interpreted as a new tonic. From mm. 3–5, Holtmeier notes, “various types of
voice-leading models are, as it were, suspended, opening the harmonic progression to different
scale spaces” (481–482). In order of “hierarchical significance” (Bedeutungshierarchie), these
scale spaces are, according to Holtmeier: E minor, F minor, and B minor (482). Above the bass
tone D at the beginning of m. 5, representing scale-degree 6 in F major, is what Holtmeier calls
“the culmination of the ambiguity of this passage,” an ambiguity characterized by “not only the
different functional reference levels themselves, but also their interaction and determining their
hierarchical order precisely” (482). For instance, although the chord-form above D corresponds to
the “‘double-dominant’ chord” (‘doppeldominantischen’ Klang) that one expects above the sixth
degree of the F major scale (shown in the analysis by the parenthesized “2,” indicating the second
degree of C major), “[o]ne hears the chord as it enters, however, more as a chromaticization of the
previous one, thus hearing it in an E minor context” (482). Holtmeier concludes that
[a]lthough one can structure this mixture in the sense of a hierarchy of meaning, it makes
little sense to want to determine the effectiveness of the individual layers over time. . . .
Thus the analysis names those harmonic spaces that open to the listener: from the sixth
degree in bar 5, the path could lead to E minor, F major, C major, F minor/major, or B
minor/major: Each of these paths would be facilitated by the harmonic antecedents. (482–
483)
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Example 2.21: Holtmeier’s analysis of Beethoven, Sonata, Op. 53/ii, mm. 1–9 (2011, 480, Example 7).

In Example 2.22 is a representation of Holtmeier’s analysis in the same graphic form I
applied to previous examples. Given that Holtmeier already identifies and attempts to organize his
layers hierarchically, this analysis is mostly superfluous, but it does also attempt to name the
schemata on which Holtmeier bases his interpretations. This helps to clarify one thing, and that is
the mechanism by which the conflict at the downbeat of m. 5, “the culmination of the ambiguity
of this passage,” is resolved and F major “prevails”: a Phrygian Cadence in F major. After the first
bar, this is the first schema to appear in F major; of the five total keys implied in m. 5, it is the only
one whose implications are realized by the progression of the bass and the chord-form on the
downbeat of m. 6. This is why I position it below the others. More than anything else in these bars
(besides, of course, the beginning on an F major triad), this Phrygian Cadence in F major justifies
the larger Lament Bass in F that Holtmeier and I show as the superordinate schema—to the extent
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that there even is one—for mm. 1–6. Indeed, if this Lament Bass is to be seen as a thread that
structures the succession of lower-level schemata in this passage—stitching together their
dizzying, multivalent tonal significance into a single key—then the thread is frayed.
Example 2.22: An analysis of the tonal hierarchy in Beethoven, Sonata, Op. 53/ii, mm. 1–9.

Beethoven, Piano Sonata, Op. 53, I
The contrast between Holtmeier’s two Lament Bass analyses serves to clarify an important
point about the nature of larger schemata that embed a succession of smaller schemata, serving as
a guiding thread that both organizes their sequence and binds their potentially disparate tonalities
into a larger, governing tonality. Such larger schemata will sometimes (and perhaps tend to)
function more like plans than scripts. To recall Schank and Abelson’s (1977) description: “scripts”
are schemata that follow a very specific “sequence of events . . . made up of slots and requirements
about what can fill those slots. . . . [W]hat is in one slot affects what can be in another. . . . Thus,
a script is a predetermined, stereotyped sequence of actions that defines a well-known situation”
(41). “Plans” are schemata for “a more general structure . . . that will connect events that cannot
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be connected by use of an available script” (70). Byros asserts that eighteenth-century tonality is
driven by scripts, that is, schemata for chord-form progressions coordinated with a progression of
bass scale degrees, and notes that Gjerdingen’s concept of il filo is also script-like (2009a, 334–
335). As Meyer argued, “[w]hile music of the Classic period employs plan-based patternings, these
are almost always coordinated and dominated by scripts,” in contrast to nineteenth-century music,
where “the situation is more or less reversed: what had been specific syntactic scripts tend to be
subsumed within or transformed into general plans” (Meyer 1989, 245–246). We might view the
preceding two analyses of Lament Bass passages by Schubert and Beethoven as fitting perfectly
within this dichotomy of Classical “scripts” and Romantic “plans”: Schubert’s Lament Bass is a
plan “dominated by scripts” and thus has a sensibility more at home in the eighteenth century;
Beethoven’s bass is “scripts . . . subsumed within . . . [a] general plan[],” and thus closer to the
nineteenth-century sensibility. But these analyses also provide an opportunity to consider the
distinction between scripts and plans more closely and perhaps to problematize it. For while the
Lament Basses in the Schubert and Beethoven appear to function as plans, the Lament Bass itself
is a schema (or perhaps a group of schemata) that obviously can and does serve as a script in other
situations. When Schubert takes this Lament Bass script in G major and, as it were, expands it to
embed a succession of lower-level scripts, some of them suggesting other keys, does it already
cease to be a script and become a plan? The answer to that question should depend on the extent
to which Schubert’s construction of a Lament Bass with embedded 1–7 progressions is, in Schank
and Abelson’s words, itself “a predetermined, stereotyped sequence of actions that defines a wellknown situation.” Would this construction have been common enough to provide enough statistical
redundancy to merit it being a script—a script of scripts—unto itself? As with the case of the
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Prinner-Fonte, only a thorough corpus study could provide an answer. Here we will discuss just
one more example before moving on to a reconsideration of Byros’s analyses.
To begin the first movement of Op. 53, Beethoven also chose a Lament Bass schema
(Example 2.23), but he constructed it in a much more straightforward fashion than that of the
second movement. Example 2.24 is my analysis of mm. 1–13 of the first movement. As should be
apparent, this analysis resembles that of the Schubert far more closely than Op. 53/ii. The Lament
Bass is articulated by three main schemata: a sequence of two 4–3 Long Commas in G and F major
(in which the usual roles of the bass and melody are inverted—the 4–3 appears in the bass and the
6–7–1 appears in the melody—hence the label “4–3 Long Comma”), followed by a Phrygian
Cadence in C minor. (Not shown in the analysis is Beethoven’s threefold reiteration of the
Phrygian Cadence in mm. 9–10.) The thread is clearly discernible, as the Lament Bass embeds the
sequence of 4–3 Long Commas and the Phrygian Cadence. Thus mm. 1–13 of Op. 53/i and mm.
15–24 of the Schubert follow the same “script”: a twofold sequence of schemata initiates a
chromatic descent (the first pair of 7–1 schemata in the Schubert, the pair of 4–3 Long Commas
in the Beethoven) that is completed by a cadence to the dominant (the Le–Sol–Fa–Sol in the
Schubert, the Phrygian Cadence in the Beethoven). 25 This similarity not only suggests that the
Lament Bass can function as a larger script of scripts, but also points to the role that such larger
scripts might play in an understanding of il filo as a theory of schema succession, filling what I
perceive as a gap in Gjerdingen and Byros’s description of il filo. A theory of il filo that relies only
on moment-to-moment, schema-to-schema probabilities of succession does not adequately explain
the succession of smaller schemata that make up the Lament Basses in Schubert’s D. 887 and the

Beethoven’s use of the 4–3 Long Comma to initiate a chromatic descent also replicates a harmonization suggested
by C. P. E. Bach (see Mitchell 1949, 433), further evidencing that this use of the schema was indeed a known script.
My thanks go to William Rothstein for pointing this out to me.

25
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first movement of Beethoven’s Op. 53. On its own, a 1–7 schema or 4–3 Long Comma in G major
is not likely to be followed by another 1–7 schema or 4–3 Long Comma in F major; but in the
context of the familiar Lament Bass script, these very schema successions could be highly
probable. Because of this, I argue that schematic tonal hierarchies made up of smaller schemata
embedded within larger schemata—functioning as large-scale scripts—are necessary for a more
complete theory of il filo, or schema succession, in eighteenth-century music.
Example 2.23: Beethoven, Sonata, Op. 53/i, mm. 1–14 (Schenker 1918–21/1975, 370).
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Example 2.24: An analysis of the tonal hierarchy in Beethoven, Sonata, Op. 53/i, mm. 1–13.

I also argue that larger schemata can account for the functional interchangeability of
smaller schemata. Which smaller schemata can be embedded within a larger schema is constrained
by their pitch-class progression: schema embedding is only possible when all or part of a smaller
schema’s pitch-class progression corresponds to that of a part of the larger schema. In the Schubert,
the correspondence between the Lament Bass’s G–F–F–E–E–D pitch-class progression and the
G–F, F–E, and E–D pitch-class progression of the succession of 1–7 progressions permits them
to form a schematic hierarchy. But that same succession of 1–7 progressions could be replaced
with one of 4–3 Long Commas that articulates the same pitch-class progression, as in Beethoven’s
Op. 53/i. This interchangeability does not necessarily compromise the Lament Bass as a largescale script: to again recall Schank and Abelson’s definition of a script, even as a larger schema
that can embed a number of different smaller schemata, the Lament Bass script is still a “sequence
of events . . . made up of slots and requirements about what can fill those slots”; its pitch-class
progression highly constrains what schemata it can embed at each stage. Furthermore, in a larger
Lament Bass script, “what is in one slot affects what can be in another”: whatever smaller schema
initiates it, the larger Lament Bass would create an expectation that this smaller schema will be
replicated and transposed in the following events. As this sequence approaches the Lament Bass’s
larger goal—a cadence on the dominant—the tonal scripts of the smaller-scale schemata will begin
to complement and reinforce this goal. This is precisely what happens in the Schubert and in
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Beethoven’s Op. 53/i, and it is this that characterizes them as large-scale scripts. In Beethoven’s
Op. 53/ii, on the other hand, we find these conditions inverted: the succession of smaller schemata
is highly unpredictable. As the larger Lament Bass is supposed to be approaching its goal, the tonal
ambiguity of the smaller schemata only compounds—until, by the fiat of the Phrygian Cadence in
F, its goal unexpectedly arrives. This is what characterizes the Op. 53/ii Lament Bass as a plan
rather than a script. 26 Larger schemata can be, and often are, scripts that constrain the succession
of smaller scripts and also set the parameters for the functional interchangeability of smaller
scripts.
Mozart, String Quartet, K. 465/i
In light of the foregoing analyses and conclusions about the nature and significance of
schematic hierarchies to the “thread” of eighteenth-century composition, we now can return to the
openings of Mozart’s “Dissonance” quartet and Beethoven’s Eroica symphony, both of which
Byros analyzes in his dissertation. In Example 2.25 I offer a hierarchical schematic analysis of
mm. 1–16 of the “Dissonance” quartet. Excepting Holtmeier’s analysis of the opening of Op. 53/ii,
this is the most complex schematic hierarchy analyzed yet. It closely follows Byros’s analysis of
mm. 1–14, including the succession of schemata and keys that he identifies as its main thread: a
Le–Sol–Fi–Sol in C minor in mm. 1–3 leads to a Fenaroli/Monte hybrid in m. 4, changing the key
first to G minor and then to B minor. This key is taken up by another Le–Sol–Fi–Sol in mm. 5–
7, leading to yet another Fenaroli in m. 8, changing the key to F minor. The resulting paired Le–
Sol–Fi–Sol schemata in C minor and B minor form a larger Fonte schema. In mm. 9–12, another
Fonte (which my analysis labels a Folia) takes us first to E major and then to C minor, in which

This also sheds light on Charles Smith’s (1986) argument that only a “sequential imposter” or recomposition of
the opening of Op. 53/ii could be, in his words, “a manifestation of pure voice-leading,” which I take to roughly
correspond to a view of the passage as based on a Lament Bass schema (see in particular his Example 6 and the
accompanying discussion from the bottom of page 106 to 107).
26
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key the ensuing music cadences and remains for the rest of the quartet’s introduction. To this view
of the music’s thread, my analysis adds the perspective of schematic tonal hierarchy developed in
this chapter. The greatest consequence of this is the identification of two superordinate schemata
for the succession of smaller schemata in mm. 1–12: a large Lament Bass in C minor in mm. 1–
10, and an even larger Descending Hexachord in C minor encompassing all of mm. 1–12.
Example 2.25: An analysis of the tonal hierarchy in Mozart, Quartet, K. 465/i, mm. 1–16.

As Byros points out, Schenker’s analysis of this passage identifies “a descending chromatic
bass,” the Lament Bass, which Byros regards as a “‘plan’-like structure,” “illustrat[ing] a
paradigmatic instance of Meyer’s argument that, where higher-level ‘plans’ do arise in the
Classical style, they are byproducts of or ‘coordinated and dominant by scripts.’” Such larger plans
are, for Byros, privileged in the Culture of Structural Hearing as “‘The’ rationalizing mechanism
for interpretation, to which the historically determined scripts progression and the succession of
changing tonalities are entirely lost” (2009a, 339). This “results in a difference in the perception
of key,” suggesting that a
“plan”-oriented mechanism for key-perception may have developed since the later
nineteenth century . . . perhaps an inexorable fallout of . . . stylistic developments. It stands
to reason that music containing low levels of statistical and perceptual redundancy would
desensitise those moment-by-moment strategies of listening encouraged by highly
perceptually-redundant styles. (2009a, 340)
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In my own analysis, I identify essentially the same descending chromatic bass, what I call a Lament
Bass, as a superordinate schema for mm. 1–10. In doing so, my analysis would appear merely to
reenact Schenker’s, privileging a more general, large-scale plan and its tonality over the smallscale scripts and the succession of keys they form. This would be a misrepresentation of my
analysis. The smaller schemata are not reduced away and their tonalities are not dismissed as
illusory; rather, the analysis is meant to show how these smaller schemata are integrated into a
hierarchy with themselves and other schemata (including superordinate schemata like the Lament
Bass), and how this hierarchy structures the cognition of key. As I have argued, this hierarchy is
also historically determined. Indeed, as I hope the foregoing has shown, not only is the Lament
Bass itself a “historically determined script progression,” but so too is its role as a larger script for
a succession of smaller scripts. This latter point is further evidenced by a comparison of my
analysis of the “Dissonance” quartet with the earlier analyses of the Schubert quartet and
Beethoven’s Op. 53/i: the paired scripts and sequence of keys that initiate all three of these Lament
Basses (the 1–7 progressions in the Schubert, the 4–3 Long Commas in the Beethoven, and the
Le–Sol–Fi–Sols in the Mozart) form larger Fonte schemata. The larger Fonte serves as a kind of
“middleground” script between the “foreground” of small-scale scripts and the “background”
script of the Lament Bass. It is curious to me that Byros would acknowledge this larger Fonte
middleground—and thus, to some extent, a schematic hierarchy—as a script of scripts in a
historically informed analysis of the thread in mm. 1–8 of the “Dissonance” quartet, while
appearing to disqualify the historicity of a larger Lament Bass as a “Romantic” plan rather than a
“Classical” script.
Granted, there are features of the “Dissonance” quartet that make it a more problematic
case than the others, particularly with regard to what larger script, if any, is structuring mm. 1–12.
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As was pointed out in the analyses of the Schubert and Beethoven’s Op. 53/i, part of what makes
their larger Lament Basses more script-like is the way the smaller scripts reinforce its structure. In
particular, their Lament Basses end with cadential scripts, like the Le–Sol–Fa–Sol or Phrygian
Cadence, that complement the larger script’s own cadence on the dominant. But in mm. 9–10 of
the “Dissonance” quartet, where the bass progresses from A to G, the sixth and fifth degrees of C
minor, the chord-form progression does not reinforce a cadence on the dominant. Instead, the end
of the Lament Bass dissolves into a new schema, which Byros labels another Fonte and my
analysis labels a Folia. (I prefer to call this schema a Folia for the way it links relative major and
minor keys, reserving the term Fonte only for a descending stepwise succession of two keys.) The
progression of chord-forms in mm. 9–10 results in the A and G functioning locally as a 4–3 scale
progression in E major, the first stage of the larger Folia, rather than 6–5 in C minor, the end of
the larger Lament Bass. With the 4–3 in C minor in its second stage, the Folia extends the scalar
descent of the bass beyond G to F and then E. This is why my analysis posits a rival larger schema
for mm. 1–12, a Descending Hexachord of the larger Rule of the Octave of C minor. This schema
already looks more like a plan than a script, resembling what Byros calls a fauxbourdon
progression of parallel sixths in Schenker’s analysis (2009a, 339). As Byros might put it (in Schank
and Abelson’s terms), this Descending Hexachord plan is recruited “to make sense of seemingly
disconnected tonalities. . . . For any two chords or keys that are related by their occurrence in a
musical passage or work, we must be able to trace a path . . . between them” (339–340).
Beethoven, Symphony No. 3, Op. 55/i
To conclude, I will attempt to apply the conception and mode of representation of
schematic tonal hierarchy developed in the previous examples to Byros’s analysis of mm. 3–15 of
the Eroica. As Byros analyzes this passage, immediately after the “Bastien” Arpeggiation
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establishes E major, the inter-key Le–Sol–Fi–Sol schema sets the stage for a formal (förmlich)
modulation to G minor. This “preludizing deviation” (präludirende Abweichung) to G minor, as
Rochlitz puts it, is then thwarted as the minor 6/4 on D resolves irregularly into a 6/5 with
diminished fifth, by which one “finds oneself unexpectedly back at home in E major” ([man sich]
unvermuthet wieder zu Hause in Es dur befindet) (Byros 2009a, 4, 349). As noted previously,
Byros argues that “the inter-key variant of the le – sol – fi – sol schema is the only means possible
for a historical and historically-informed listener to settle into a stable tonal interpretation of bb.
1–9 of the Eroica” (285–286). Much of Byros’s argument about the cognition of tonality in the
eighteenth century aims to answer the question of Rochlitz’s use of the word “förmlich” to describe
the modulation to G minor. In what sense could Rochlitz, and listeners like him, have understood
the modulation to G minor as “förmlich”? Byros’s answer is the Le–Sol–Fi–Sol, a schema for a
progression of chord-forms over a bass line that reciprocally define a G minor tonality. The Le–
Sol–Fi–Sol is but one of numerous such schemata that regulated the cognition of key in the
eighteenth century’s Culture of the Rule of the Octave.
I believe that my own arguments about schematic tonal hierarchy in no way contradict
Byros’s main argument: in mm. 6–9 of the Eroica, there is indeed a modulation to G minor by
means of an inter-key Le–Sol–Fi–Sol. Rather, I would offer an expansion upon this observation,
though a crucial one that does call into question his characterization of the eighteenth-century
cognition of key in terms of a strictly sequential or “windowed” succession, and his
dichotomization of this sequential, historical (and historically-informed) understanding of tonality
with the hierarchical, modern one of the Culture of Structural Hearing. This expansion partly
responds to intriguing aspects of Rochlitz’s analysis other than the “formal” modulation to G
minor: in particular, his characterization of the modulation to G minor as a “preludizing deviation,”
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and the modulation to E major as “find[ing] oneself unexpectedly back at home.” As Byros does,
we might ask: What “rules of experience” regulate these responses to the music? The answer, I
propose, is a sense of tonal hierarchy along the lines suggested in this chapter. For just as
interpreting a “formal” modulation to G minor is only possible by means of the Le–Sol–Fi–Sol
schema, so is interpreting the larger tonal discourse as a “preludizing deviation” to G minor
followed by a “find[ing] oneself unexpectedly back at home” in E major only possible with a
sense of a hierarchy of key. While Rochlitz does describe the return to E as “unexpected,” I read
this as a direct response to the resolution of the cadential 6/4 of G minor to a dominant 6/5 of E
major, which appears instead of the expected major 5/3 dominant of G minor. Rochlitz nonetheless
affords E major a superordinate status with his metaphor of being “back at home in E major.”
This challenges Byros’s argument that Rochlitz (and other eighteenth-century listeners) interpreted
tonality in a purely “windowed” fashion. For Rochlitz’s metaphor to have meaning, a sense of
tonal hierarchy is necessary, for it provides what Holtmeier calls an “integrating and
‘remembering’ hearing” (2011, 479): one cannot know that one is “back at home” if one cannot
remember where home is.
The analysis in Example 2.26 of the schematic tonal hierarchy of mm. 3–15 of the first
movement of the Eroica attempts to show how a listener like Rochlitz who is sensitive to the tonal
schemata of eighteenth-century music might integrate them into a hierarchy that would fit a
narrative of departing from and returning “back at home” to E major. As with my adaptation of
Byros’s analysis of the “Dissonance” quartet, this one incorporates the same succession of
schemata he identifies to make up the music’s thread: the “Bastien” Arpeggiation in E major, the
inter-key Le–Sol–Fi–Sol modulating to G minor, the overlapping Monte/Modulating 1–7, 4–3
leading back to E major, and the Cadenza Composta with embedded Indugio in E major. As with
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my “Dissonance” quartet analysis, this one shows how these schemata are organized into a
hierarchy: the “Bastien” Arpeggiation establishes the symphony’s tonic key of E major at the
outset; this naturally merits its relatively low position in the analysis. But then the inter-key Le–
Sol–Fi–Sol brings about a “preludizing deviation” to G minor, and the relatively high position of
the schema in the analysis captures this aspect of Rochlitz’s description. Then, almost as quickly
as the deviation occurred, the Monte/Modulating 1–7, 4–3 brings the tonality “back home in E
major,” and this mediating role is reflected in by its position between the vertical positions of the
“Bastien” and Le–Sol–Fi–Sol. Finally, the Indugio and Cadenza Composta occupy the lowest
position, as they unambiguously reassert the tonic key of E major. If one were to draw a line
through the analysis, to represent the thread of the schematic hierarchy and its changing tonalites,
it would start down in “Bastien” Arpeggiation, tracing a perfectly straight path through E major,
until it would suddenly swerve upwards as the inter-key Le–Sol–Fi–Sol led it to G minor. Then it
would curve more gently back down to through the Monte/Modulating 1–7, 4–3 to arrive back at
E major in the Indugio and Cadenza Composta.
Example 2.26: An analysis of the tonal hierarchy in Beethoven, Symphony No. 3/i, mm. 1–15.

While this analysis suffices to convey the dynamics of its schematic tonal hierarchy, I have
opted to also show a possible superordinate schema for mm. 1–11, a large Do–Si–Do bass in E
major that embeds the “Bastien” Arpeggiation, inter-key Le–Sol–Fi–Sol, and Monte/Modulating
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1–7, 4–3. This responds in part to Byros’s description of the Le–Sol–Fi–Sol schema as a
“composing out” of an augmented-sixth chord, its first three events forming a single stage which
“expands dominantising function by harmonising a le – sol – fi – sol bass with sus-dominante,
tonique, and chromatic sous-dominante chord-forms, that collectively express the same function
as an augmented sixth, whose characteristic harmonic interval is ‘composed-out’ as a diminished
third in the bass” (158). Byros cites examples where composers explicitly treated the Le–Sol–Fi–
Sol as interchangeable with an augmented-sixth chord (293–295). In other words, the Le–Sol–Fi–
Sol schema “composes out” a broader Le–Sol. Given this interpretation, in the Eroica the pitchclass progression of the inter-key Le–Sol–Fi–Sol bass, E–D–C–D, may be regarded as a
“composing out” of a Le–Sol with an E–D pitch-class progression. This establishes a
correspondence with the E–D–E pitch-class progression of a larger Do–Si–Do, enabling the Le–
Sol–Fi–Sol to be embedded within the Do–Si–Do. Accordingly, the pitch-class progression of the
second stage of the Monte/Modulating 1–7, 4–3 (a Comma in E major), D–E, enables its
embedding within the Do–Si–Do. If there is any schematic mechanism by which mm. 1–11 could
have been heard within a superordinate key of E major, this must be it. There remains the question,
however, of whether this larger Do–Si–Do is more script-like or more plan-like. Given the singular
inspiration of this passage, the Do–Si–Do would likely serve more as a plan than a script.
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PART II:
Second Reprise

Chapter 3: Musical Punctuation, Schemata, and Tonal Hierarchy in
Riepel’s Anfangsgründe zur Musicalischen Setzkunst
Joseph Riepel’s treatise, the Anfangsgründe zur Musicalischen Setzkunst, 1 is among the
most engaging and insightful historical texts on eighteenth-century compositional theory. It is
written as a dialogue between a master, the Praeceptor, and his student, the Discantista. In this
chapter, I will explain a number of Riepel’s concepts and categories, including his descriptions of
musical punctuation and three melodic-harmonic patterns, the Monte, Fonte, and Ponte, which are
the basis for the three schemata of the same names described by Gjerdingen (2007). This will
provide context for Chapters 4 and 5, in which Riepel’s Fonte pattern serves, somewhat like the
Le–Sol–Fi–Sol does for Byros (2009a), as the focal point for a theory of middleground schemata
that I call “Tonal Dispositions.” Additionally, I will emphasize aspects of Riepel’s theory of
Tonordnung (tonal order) that further evidence a hierarchical concept of tonality in the eighteenth
century, in particular the concept of a hierarchy of keys related to a governing tonic key.
Riepel’s Theory of Musical Punctuation: Einschnitt, Absatz, and Cadenz
Riepel describes three categories of musical punctuation: Einschnitt, Absatz, and Cadenz.
Each is distinguished in both their quality and the length of the span of music they conclude (Eckert
2000, 121). To be properly understood, these categories must be put in the context of Riepel’s
theory of Tactordnung (”the ordering of measures” or “the disposition of measures”), because each
type of punctuation is meant to conclude a unit of music of a certain length. In brief, for Riepel a
composition is made up of units spanning two (Zweyer), three (Dreyer), or four (Vierer) measures
(Eckert 2000, 106–109). The strength of the punctuation is related to the length of the unit of music

The first five chapters of the Anfangsgründe were published during Riepel’s lifetime in 1752, 1755, 1757, 1765,
and 1768. The seventh and eighth chapters were published posthumously by Johann Caspar Schubart. The sixth,
ninth, and tenth chapters remain in manuscript. This discussion of Riepel’s treatise concerns the first and second
chapters (1752 and 1755).
1

132

it closes. In general, the Einschnitt is the weakest, and so it also usually closes a shorter unit of
music, such as a Zweyer or Dreyer; the Absatz is stronger, and usually closes off a longer unit,
such as a Vierer; the Cadenz is the strongest, and so closes the longest units, typically a minimum
of eight measures (e.g., two Vierers).
However, as Stefan Eckert cautions, we should be wary of reducing any of Riepel’s
categories to simple definitions, because they are always contextual. “While distinct aspects [of
Einschnitt, Absatz, and Cadenz] can be named, the concepts can really never be fully explained
but merely exemplified” (2000, 121). Eckert compares this feature of Riepel’s concepts to
Wittgenstein’s notion of “family resemblance,” such as the way the members of a category like
“games” cannot be reduced to a set of common features but rather form a “complicated network
of similarities overlapping and criss-crossing” (1953, 31–32). This could also be likened to the
idea of a schema, a category that emerges from experience (i.e., examples) and is more a network
of similarities and relationships than a list of features. The contextuality of Riepel’s categories is
especially apparent when he uses the same terms—Einschnitt, Absatz, and Cadenz—to refer to
both the point of punctuation itself and the unit of music it concludes. As John Walter Hill
describes it, in Riepel “the nature and category of the punctuation formula define the segment that
it concludes, while the content of the concluded segment helps to define the punctuation at its end.
They are really two reciprocal aspects of one thing” (2014, xiv). With all of this in mind, we shall
examine each type of punctuation in more detail.
Absatz (comma), Grund-Absatz, Grundsatz (tonic comma), Aenderungs-Absatz (changing comma)
The Absatz comes in two flavors, depending on whether it is oriented towards the tonic or
the dominant: the Grund-Absatz closes on the tonic harmony, while the Aenderungs-Absatz closes
on the dominant harmony. As Hill puts it,
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[the Grund-Absatz] is created by harmonic/melodic/rhythmic/phrasing motion that comes
to rest with a dominant-tonic chord progression in any local key. Thus a [Grund-Absatz] in
the V key is different from an [Aenderungs-Absatz] in the I key. . . . [The AenderungsAbsatz] concludes with what is usually called a ‘half-cadence’ today, i.e., a phrase
articulation marked by harmonic/melodic/rhythmic/phrasing motion that comes to rest on
the dominant chord, either from the tonic, I–V, or from some predominant chord such as
iv–V, ii6/5–V, or II6/5–V6/5 of V–V. Riepel explains that the term ‘changing’ [Aenderung]
is used to point out that the concluding harmony of this type of comma must be answered
by a change of harmony at the next comma. (2014, xxii, xv)
“Discussing the harmonic structure [of the Absatz],” Eckert notes, “the Praeceptor tells his
student that underneath the melody, the bass always leaps up a fourth. . . . Moreover, ‘this leap,’
so he states, ‘is present even if the bass moves differently [i.e., by step]’. . . . Riepel thus evaluates
the examples based on their harmonic layout and not on the intervallic relationship between bass
and soprano” (2000, 127–128). This harmonic structure based on an ascending leap of a fourth
corresponds to what Hill refers to as the “dominant-tonic chord progression” of the Grund-Absatz
(2014, xxii).
Einschnitt, Abschnitt (caesura)
According to Hill’s definition, the Einschnitt is best understood in relation to the Absatz,
as “a melodic punctuation or articulation of a lower level than a[n Absatz]” (2014, xv). Much of
this lower status comes from the shorter length of the unit the Einschnitt typically closes (e.g., a
Zweyer instead of a Vierer), but the Einschnitt also “normally does not have the melodic or
harmonic characteristics of a[n Absatz]” (xv). Eckert complicates the distinction between the
Einschnitt and Absatz, underscoring the contextuality of Riepel’s categories: “Although the
Einschnitt . . . seems at first hand simply a kind of repose less closural than the Absatz, teacher and
student consider many examples in which Einschnitt and Absatz are interchangeable” (2000, 124).
That is, depending on its context the exact same music may represent either an Einschnitt or an
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Absatz. 2 Ultimately, Eckert identifies the Einschnitt’s main role as “to group measures within an
Absatz,” and characterizes it by its lack of a specific harmonic profile or tonal orientation (140).
Cadenz (cadence), Aenderungs-Cadenz (changing-cadence)
The strongest close in Riepel’s theory, the Cadenz, is also the most well defined. As Hill
describes it, “the most conclusive or complete [Cadenz] ends on a downbeat at the conclusion of
descending melodic motion through local scale degrees 3–2–1 harmonized by I6/4–V(7)–I in the
local key.” Yet even the Cadenz is a highly context-dependent category, for “the presence of these
melodic-harmonic-metrical features does not guarantee the presence of a cadence” (2014, xv).
As with the Absatz, two different types of Cadenz are distinguished by whether they are
oriented towards the tonic (Grund-Cadenz) or the dominant (Aenderungs-Cadenz). Hill explains
that “[a] cadence on the fifth degree is to be considered a[n Aenderungs-Cadenz] (i.e., a V-cadence
in I) when it occurs in the context of the original tonic. On the other hand, a [Cadenz] on the fifth
degree is to be considered a [Grund-Cadenz] in V when it occurs in the context of the key of the
fifth degree” (2014, xv). Already in this distinction between the Grund-Cadenz and AenderungsCadenz, we see evidence of Riepel’s sensitivity to the hierarchical relationship between keys.
Riepel’s Monte, Fonte, and Ponte
Riepel famously centers his treatise on the composition of minuets, asserting that all other
genres, including concertos, arias, and symphonies, are essentially nothing more than enlarged
minuets or combinations of minuets:
To be sure, there is no great glory in composing minuets, although there is a bit of it if done
conscientiously. Since, however, a minuet, with respect to execution, is no different from
a concerto, an aria, or a symphony (which will become clear to you within a few days),
we want always to begin with something very small and inconsiderable in order later to
arrive at something larger and more praiseworthy (Hill 2014, 6; emphasis in the original).
For an example of this, see Eckert’s discussion of two of Riepel’s examples (2000, 138–139). The same segments
of music that are called Absaetze in the one, shorter example become Einschnitte in the other, longer one.

2
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With Einschnitt, Absatz, and Cadenz, Riepel’s Praeceptor and Discantista already have a
precise yet flexible vocabulary for discussing the construction of minuets. Yet Riepel introduces
further categories to name certain kinds of melodic-harmonic patterns that can appear in certain
parts of a minuet. Riepel’s minuets always have two reprises—that is, they are in binary form.
When the Praeceptor and Discantista begin to discuss the second reprise, Riepel introduces three
types of patterns that can begin the second reprise, corresponding to what William Caplin would
call a “contrasting middle” formal function (1998, 75): the Monte, Fonte, and Ponte (Hill 2014,
220–222). As Eckert notes, “[s]imilarly to Einschnitt, Absatz, and Cadenz, these patterns are not
defined by one feature but by several: they usually appear at the beginning of the second part in a
minuet, have a distinctive melodic shape, and outline a particular harmony” (2014, 143–144).
The Monte is formally introduced in the example reproduced in Example 3.1, mm. 9–12.
The Praeceptor says that it “begins . . . with a cobbler’s patch [Schusterfleck], which, however, is
varied a little bit” (Hill 2014, 221). This alludes to the pattern’s sequential structure: a two-bar
harmonic progression (the “cobbler’s patch”) in F major that is repeated one step higher, in G
major. Example 3.2 adds a bass line to Riepel’s Monte melody to make this sequential tonal
structure explicit. According to Eckert, the Monte is typically made up of an Einschnitt in the
subdominant followed by an Aenderungs-Absatz (2000, 146). That is, the first two measures of the
Monte are typically a Zweyer closing with an Einschnitt, and the next two measures complete a
Vierer ending with an Aenderungs-Absatz.
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Example 3.1: Riepel’s first example of the Monte pattern (Hill 2014, 220, Example 482).

Example 3.2: The structure of the Monte.

Example 3.3 reproduces Riepel’s example introducing the Fonte (mm. 9–12). The
Praeceptor explains that the Fonte “makes a[n Einschnitt] in D minor in order to form a [GrundAbsatz], namely in C, the tonic, by means of a repetition one step lower, and thereby to come back
home happily with a [Grund-Cadenz]” (Hill 2014, 221). 3 Like the Monte, the Fonte has a

“Das zweyte (Fonte) macht . . . einen Einschnitt in D Terz minor, um hierdurch eine Stuffe tieffer wider einen
Grund Absatz, naemlich in C als dem Haupttone, zu formieren, und gluecklich wieder nach Hause zur [Grund]Cadenz zu kommen” (Riepel 1755, 44).

3
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sequential structure, which the Praeceptor describes as “a repetition one step lower” (eine Stuffe
tieffer) of its initial Zweyer. This can be seen in Example 3.4, which adds a bass line to Riepel’s
Fonte melody. Eckert also notes its similar Tactordnung to the Monte, an Einschnitt closing a
Zweyer followed by an Absatz closing the complete Vierer (2000, 146). Unlike the Monte,
however, the Fonte concludes with a Grund-Absatz instead of an Aenderungs-Absatz.
Example 3.3: Riepel’s first example of the Fonte pattern (Hill 2014, 221, Example 483).

Example 3.4: The structure of the Fonte.
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The third pattern, the Ponte, is introduced in the example reproduced in Example 3.5 (mm.
9–12). After the Cadenz in G, the Ponte “continues entirely in G in order to turn back easily to the
[Grund-Cadenz]” (Hill 2014, 221). Riepel marks the ending of the Ponte as a Grund-Absatz.
Eckert notes the contrast between the Ponte and the other two patterns: “[w]hile the Monte and
Fonte feature two distinct moments of arrival and closure (Ei+nschnitt and Absatz), Ponte simply
features one [Grund]-Absatz” (2000, 146). Example 3.6 adds a bass line to Riepel’s Ponte melody
to clarify the structure of the Grund-Absatz.
Example 3.5: Riepel’s first example of the Ponte pattern (Hill 2014, 221, Example 484).

Example 3.6: The structure of the Ponte (bass part from Gjerdingen 2007, 198).

Riepel appears to regard only what happens at the very beginning of a pattern as essential
to its identity. This can be seen when the Discantista provides an example of a Monte after an
Aenderungs-Absatz, and the Praeceptor points out that this creates two Aenderungs-Absätze in a
row. The Discantista argues that these are acceptable because their melodies close on different
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notes, but he still offers a revision that alters the end of the Monte so that it closes with a GrundAbsatz instead (Example 3.7). We see this with the Fonte and Ponte as well. In Example 3.8 the
Discantista alters a Fonte to end with an Aenderungs-Absatz. Example 3.9 shows two versions of
the same Ponte, one ending with an Aenderungs-Absatz and the other with a Grund-Absatz.
Example 3.7: Another version of the Monte (Hill 2014, 224, Example 489).

Example 3.8: Another version of the Fonte (Hill 2014, 224, Example 492).

From these examples, it appears that Riepel uses Monte when the second part of the minuet
begins with a progression in the subdominant, Fonte if it begins in the supertonic, and Ponte if it
begins on the dominant. As Eckert puts it: “All variations of the Monte, Fonte, and Ponte . . . share
their respective characteristic beginnings. The Monte beings the second part with the Einschnitt in
F, the Fonte with the Einschnitt in d, and the Ponte with an emphatic statement of the dominant.
After this initial beginning, the variations are almost endless” (2000, 151). Eckert emphasizes how
this aspect of Riepel’s Monte, Fonte, and Ponte relates to the ars combinatoria, since it allows for
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exhaustive permutations of the sequence of closes from the end of the first part (AenderungsAbsatz or Aenderungs-Cadenz) and the middle of the second part (Grund-Absatz or AenderungsAbsatz) with Einschnitte at the beginning of the second part—Einschnitt in F for Monte, Einschnitt
in d for Fonte, or no Einschnitt for Ponte (2000, 150–151).
Example 3.9: Two other versions of the Ponte (Hill 2014, 225, Examples 494 and 495).
a)

b)

Gjerdingen’s Monte, Fonte, and Ponte schemata
Riepel’s Monte, Fonte, and Ponte are the basis of three of the most important schemata
Gjerdingen discusses in Music in the Galant Style (2007). Reinterpreting Riepel’s descriptions and
examples in schema-theoretic terms, Gjerdingen provides the following interpretations of the
Monte, Fonte, and Ponte schemata.
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Gjerdingen describes the Monte schema as having a minimum of four core events grouped
into two pairs or stages, though some Montes have three stages or more (Example 3.10). These
two stages reflect the two points of closure in Riepel’s Monte, the Einschnitt and AenderungsAbsatz. Together, they form a sequence that rises by step, with each stage usually in its own key,
thus making the Monte a sequence of keys rising by step. Each of the pairs of core events
themselves therefore tend to form some tonal schema in its respective key. The 7–1 Comma or 5–
1 Cadenza Semplice are probably the most common choices (Gjerdingen 2007, 458). Gjerdingen
also acknowledges that the tonal context of the Monte’s two stages are usually IV and V within
the overall tonic scale (90). This is consistent with Riepel’s description and examples, particularly
the Montes that end with an Aenderungs-Absatz.
Example 3.10: Gjerdingen’s representation of the Monte schema (2007, 458).

The Fonte schema also has four core events paired into two stages, though again
Gjerdingen mentions that a three-stage Fonte is possible (Example 3.11). These two stages
likewise reflect the Einschnitt and (Grund-)Absatz in Riepel’s Fonte. These form a sequence that
falls by step, with each pair of events in its own key. Like the Monte, each pair of events forms a
tonal schema that defines the local key, usually a 7–1 Comma or 5–1 Cadenza Semplice (456).
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Gjerdingen’s Ponte schema is essentially a melody arpeggiating the dominant (often with
the seventh), typically over a pedal tone (Example 3.12). What happens after this initial
arpeggiation, Gjerdingen leaves mostly open-ended, suggesting that “[s]everal events . . . may be
extended until a stable return to the tonic harmony offers some degree of closure” (461).
Example 3.11: Gjerdingen’s representation of the Fonte schema (2007, 456).

Example 3.12: Gjerdingen’s representation of the Ponte schema (2007, 421).

In describing the Ponte schema, Gjerdingen notes Riepel’s apparently looser definition of
the Ponte compared to the Monte and Fonte, as “Riepel’s concept of ‘Ponte’ becomes more
perplexing with each new example” (2007, 200). After considering several of Riepel’s examples,
Gjerdingen concludes the Ponte is fundamentally “a bridge that links two keys” (208). As shown
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in Example 3.13, Gjerdingen annotates Riepel’s example of the Ponte in such a way to “suggest a
fading sense of the bass as [scale-degree 1] in the previous context, G major, and a growing sense
of the bass as [scale-degree 5] in the following context, C major. The same change of tonal
orientation is implied in the upper voice” (198).
Example 3.13: Gjerdingen’s analysis of the gradual change of tonal orientation of the Ponte (2007, 198, Example
14.2).

Absent from Gjerdingen’s discussion of Riepel’s patterns is the fact that Riepel seems
concerned with only the beginning of a pattern when identifying its type, and that the kind of close
at the end of the pattern depends on the larger sequence of closes. Riepel’s Monte, for example,
could end with either an Aenderungs-Absatz or a Grund-Absatz, but Gjerdingen’s Monte schema
only shows the sequential Aenderungs-Absatz ending. This would appear to make Gjerdingen’s
Monte, Fonte, and Ponte more narrowly defined than Riepel’s. Yet a schema is not a list of
essential features but a network of probabilistic pathways, so Gjerdingen’s schema should be
regarded as only one very likely pathway through the network. Upon hearing an Einschnitt in the
subdominant at the beginning of the second part of a minuet (or analogous context), the galant
listener may indeed have expected the following measures to complete an Aenderungs-Absatz. If
instead they heard a Grund-Absatz, this simply represents a sudden forking of the path (cf. il filo).
This could be captured in analysis by showing an incomplete Monte with only its first stage, which
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would be consistent with the idea that the mind often interprets information in terms of only
partially realized schemata (Byros 2009a, 321–322).
Key Hierarchy in Riepel’s Tonal Order (Tonordnung)
Riepel’s introductory examples of the Monte, Fonte, and Ponte all come after the same
Cadenz in G at the end of the first part of a minuet in C major. Of this Cadenz, the Discantista
notes that “because C is the tonic [key] here and G is only a secondary [key], one cannot call such
a [Cadenz] on the fifth, G, anything but a[n Aenderungs-Cadenz], for one must also take leave of
it quickly” (Hill 2014, 222). 4 Here the Discantista positions the Cadenz in G as subordinate within
the hierarchy of the minuet’s key of C.
This key hierarchy is a part of Riepel’s theory of Tonordnung, or tonal order. Hill explains
that the translation “tonal order” for Tonordnung “is not meant to invoke the modern concept of
‘tonality.’ Instead, it attempts to preserve the multiple meanings of the German word Ton: ‘pitch,’
‘scale degree,’ ‘key,’ ‘mode’” (xxi). Hill stresses that the term embraces a wide range of concepts
for Riepel:
Tonordnung almost seems to mean ‘arrangement of keys’ or ‘key structure.’ To be sure,
the term and concept Tonordnung encompass modulation and the establishment of
secondary keys through control of both melody and harmony. However, Tonordnung also
can refer to the definition of scales and to the process of melodic invention, even the
creation of new themes out of limited material by permutations of pitches. (2014, xxi)
From this it would appear that Riepel’s Tonordnung is roughly parallel to the broader eighteenthcentury idea of modulation both within a key and between keys as described in Byros (2009a) and
in Chapter 2 of this dissertation.

“Und weil C. hier der Grundton, und G nur ein Nebenton ist, so kan man solche Cadenz in der Quint G freylich
nicht anders als eine Aenderungs-Cadenz heissen; denn man muss ja auch den Augenblick wieder davon
wegmarschiren” (Riepel 1755, 44).

4
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We can see more evidence of Riepel’s understanding of key hierarchy elsewhere in the
treatise. After discussing various different means of “prolongation” (Verlaengerung), or phrase
expansion, Riepel’s Praeceptor composes the two-part Allegro reproduced in Example 3.14, “on
which [the Discantista] will then make a few alterations” (Hill 2014, 250). The Praeceptor
highlights the Allegro’s points of closure: in the first part, a Grund-Absatz (m. 2) and AenderungsAbsatz (m. 4) in C major, followed by an Aenderungs-Absatz (m. 8) and then Cadenz (m. 12) in G
major; and in the second part, a Grund-Absatz (m. 16), Aenderungs-Absatz (m. 20), and final
Cadenz (m. 24), all in C major.
In his Praeceptor‘s description, we see Riepel using the same kind of schema-driven
process described by Byros (2009a) for interpreting and predicting changes of key. For example,
of m. 8, the Praeceptor explains that he has “made a fifth[-degree] [Aenderungs-Absatz] in order
to announce the following [Cadenz] in G” in m. 12 (Hill 2014, 251). 5 The expectation-forming
hearing process is palpable here in the way the Aenderungs-Absatz is understood to “announce”
the key of G major, much in the way that the Le–Sol–Fi–Sol schema and G minor 6/4 chord in the
Eroica “announce” the key of G minor (Byros 2009a). Yet we also see that Riepel does not treat
the Allegro as a mere succession of closes and keys interpreted sequentially, but rather as a
hierarchical tonal discourse taking place within the scales of the tonic key of C major and its
dominant key, G major. The Praeceptor explains that he makes a Grund-Absatz in m. 16 “in order
to return home to the tonic, C, in the most beautiful manner” (Hill 2014, 251–252). Were Riepel’s
cognition of key a “windowed” sequence of keys, with no sense of hierarchy, it does not seem
likely that he would describe the Grund-Absatz in m. 16 as “return[ing] home to the tonic” (wieder

“Bey [t. 8] habe ich einen Quint-Aenderungs-Absatz gemacht, um die darauf folgende Cadenz in G dadurch
anzukünden” (Riepel 1755, 64).
5
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zum Grundtone C nach Hause zu kommen). 6 Indeed, the similarity of Riepel’s wording here with
Rochlitz’s “back at home in E major” (wieder zu Hause in Es dur befindet) is especially telling.
These closes and keys are not isolated islands in an undifferentiated sea of modulations, but
interconnected in a hierarchical network forming the higher-level concept of a governing Grundton
or tonic key. 7
Example 3.14: An Allegro by Riepel (Hill 2014, 250–251, Example 561).

“Bey [t. 16] habe ich einen [Grund]-Absatz gemacht, um mit schönster Manier wieder zum Grundtone C. nach
Hause zu kommen” (Riepel 1755, 65).
7
Hill points out that “Riepel uses Grundton and Hauptton interchangeably for both overall tonic and local tonic”
(2014, xxii).
6
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Later, Riepel provides a reductive representation of the key hierarchy of the Allegro, which
he then elaborates into a metaphor for key hierarchy in general. After arguing with the Praeceptor
about whether the second part should be longer than the first, the Discantista suddenly remarks
that “[y]ou could have shown me the foregoing Allegro in miniature, just as [a] painter depicts a
journey through the countryside on a piece of paper only as broad as your hand” (Hill 2014, 252).
The Discantista immediately provides a “miniature” version of the Allegro that is only half as long
(Example 3.15). The eager Discantista then offers two even shorter versions, each totaling eight
bars, by reducing it to only four closes: an Absatz in the tonic followed by Cadenz in the dominant
in the first part, and an Absatz followed by Cadenz in the tonic in the second part (Hill 2014, 252–
253, Examples 565 and 566). Finally, the Discantista shows that “the miniature could be still
smaller, namely just in letters, e.g., C—G—C,” which the Praeceptor appears to approve: “In the
foregoing Allegro there are only the same two [keys], namely the tonic, C, and its fifth, G” (253).
Example 3.15: A miniature version of Riepel’s Allegro (Hill 2014, 252, Example 564).

This prompts the Praeceptor to offer his own metaphor for the key hierarchy of the Allegro
in terms of the hierarchy of roles on an estate: “Just as if, e.g., a steward (Meyer) and his foreman
(Oberknecht) work in the field and speak to each other with perpetual questions and answers. C is
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like the steward and G is like the foreman” (Hill 2014, 253). The Discantista immediately extends
the metaphor:
Furthermore, our steward, who is in charge of the household on the estate of the honorable
lord baron, has several people, namely 1) a foreman (Oberknecht), 2) a chief maid
(Obermagd), 3) an assistant maid (Untermagd), 4) a day laborer (Tagelöhner), 5) an errand
girl (Unterläuferin), and, beyond these, often black Gredel (Schwarze Gredel), his
neighbor, must help to work a small piece of land. But the steward is always the first and
the last at work and the most industrious among them all. (253)
“I beg you,” admonishes the Praeceptor, “remember this order well! For there could be, in all the
world, no better analogy to [Tonordnung] than this ready at hand” (253). The Praeceptor assigns
each of these roles of the Tonordnung to specific degrees of the scale, conspicuously giving the
feminine-gendered roles to the minor keys: “C is, thus, the steward or tonic pitch, G is the foreman,
A with the minor third is the chief maid, E with the minor third is the assistant maid, F is the day
laborer, D with the minor third is the errand girl. C with the minor third is, on the other hand, the
chief maid of E. However, because she can sometimes also help here, we will also let her represent
the black Gredel” (254–255).
Hill explains that the “black Gredel” Riepel uses to represent the tonic minor refers to “a
common figure in German folklore since at least the fourteenth century. This name has been
applied to both ghostly and human persons, including the historical Queen Margaret Sumbaria.”
Hill quotes from a 1448 chronicle: “In those days, the king being dead, a woman called black
Margaret, Queen of Denmark, received the scepter and crown, faithfully carried out the work of
king.” Hill thus concludes that it is “the theme of the woman usurping the man’s role and
prerogatives . . . that correlates to what Riepel had in mind: the parallel minor is an instance of a
feminine minor key/chord temporarily taking over the masculine role of ruling major tonic” (2014,
xiii–xiv).
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In summary, within Riepel’s metaphor of key hierarchy, the masculine-gendered major
tonic key leads with the help of the major dominant key. Following these are the femininegendered minor keys of the submediant and mediant, which together form the tonic-dominant axis
of the relative minor. Then follow F major and D minor, the subdominants of their respective major
and minor axes. Finally, the tonic minor represents a subversion of the reign of the major tonic.
The Praeceptor sets out a piece featuring all six of his characters (Example 3.16). “You
see, the steward or tonic C often returns, even in the middle, as if he wanted continually to deliver
new orders or reports. In a word, he must be left neither out of sight nor out of hearing.
Everything winds and turns around him as a cat turns around the mash. Through him one can get
to any of his subordinates in an instant” (Hill 2014, 255, emphasis original).
The Praeceptor elaborates upon the roles that each of these keys usually play in a piece,
including in the Monte, Fonte, and Ponte, reinforcing the hierarchy among the keys:
In an Allegro of a symphony or concerto, however, we use none beyond the foreman and
occasionally the chief maid. The steward is already understood. The rest of them generally
occur only as [Einschnitte] or [Absätze] and always alternate with one another, and
precisely this way: the day laborer makes the monte, the errand girl the fonte, and the
foreman always takes the ponte for himself.” (Hill 2014, 256, emphasis in original)
The Praeceptor demonstrates this with the piece reproduced in Example 3.17, pointing out to the
Discantista that “[b]y means of the two + signs you will notice that I have called upon the steward
[i.e., the tonic key] each time in order to direct myself toward the successively appointed middle
keys” (256). In accordance with his description, the Monte and Fonte provide roles for the “day
laborer” (i.e., the subdominant key) and “errand girl” (i.e., the supertonic key) while the Ponte
serves the “foreman” (i.e., the dominant key).
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Example 3.16: Riepel’s piece demonstrating the key hierarchy of the Tonordnung (Hill 2014, 255, Example 569).

Example 3.17: Riepel’s association of the subdominant, supertonic, and dominant keys with the Monte, Fonte, and
Ponte (Hill 2014, 256, Example 571).

Riepel also demonstrates how this tonal hierarchy operates on a large scale with an Allegro
assai “by a German master,” reproduced as Example 3.18. Though the piece is far longer and more
complex than the previous Allegro, including the keys C major, G major, G minor, D major, D
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minor, F major, F minor, and A minor, the Discantista applies the same reductive process to
explain that the Allegro assai “consists only of the tonic, C, and the fifth, for at letter O he allowed
the sixth degree (chief maid) to appear for only a little while; likewise the fourth F, at letter P and
the second, D, or the errand girl, at letter [Q]” (Hill 2014, 265). Later, the Discantista again reduces
the piece to C–G–C, noting that these are the only keys that receive an “important or regularly
executed cadence” (270).
Example 3.18: An Allegro assai “by a German master” (Hill 2014, 263–264, Example 579).

(The example continues on the following page.)
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Example 3.18 (continued).

(The example continues on the following page.)
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Example 3.18 (continued).

This chapter has aimed to highlight parts of Riepel’s treatise that are especially relevant to
this dissertation’s argument for a historical concept of tonal hierarchy in eighteenth-century music.
In particular, Riepel’s metaphorical description of tonal hierarchy amplifies the argument made in
Chapter 2 that tonal hierarchy was an integral part of eighteenth-century musical communication.
As Eckert points out, “[t]he hierarchy with the key is reflected in the social hierarchy on the farm”
(2000, 40). This metaphor of social hierarchy, together with that of gender hierarchy, “encapsulates
a moment in the history of theory in which music in general and harmony in particular had concrete
relationships to social and gender hierarchies” (45). Eckert invokes George Lakoff and Mark
Johnson’s argument that “[m]etaphor is pervasive in everyday life, not just in language but in
thought and action. Our ordinary conceptual system, in terms of which we both think and act, is
fundamentally metaphorical in nature” (1980, 3). 8 This also echoes Byros’s (2009a) arguments for
cognition as culturally and historically situated. In other words, Riepel exemplifies how the social
and gender hierarchies of the eighteenth century formed part of the “normative system” or
“linguistic code” that facilitated communication in eighteenth-century music (Byros 2009a, 15–

Lakoff, a Chomsky student, was also among the first linguists to question the basic premises of Chomsky’s
generative linguistics, which led to the “cognitive revolution” that Byros (2009a) describes.

8
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23). Though we today should be careful not to replicate and thereby reinscribe the social and
gender hierarchies of Riepel’s world in our own thinking, if for Riepel these social and gender
hierarchies were reflected in the tonal hierarchy of the music around him, then we should
acknowledge that it may have been a part of the wider culture of the cognition of key in the
eighteenth century. Finally, this discussion of Riepel has also established a context for Chapters 4
and 5, which will build a set of tools for understanding the relationship between small- and largescale tonal structures in eighteenth-century music in terms of schematic tonal hierarchies.
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Chapter 4: Tonal Dispositions
The Concept of Dispositio
Let us return once more to Leopold Mozart’s comment that the best composers possess
“der gute Satz, und die Ordnung, il filo” (Gjerdingen 2007, 369). Gjerdingen cautions that
Leopold’s words “can be difficult to translate into the language of our time.” For instance, he
“read[s] Leopold as describing two concepts, with the second named in both German and Italian.”
Leopold’s use of Satz refers to the craft of musical composition, with all its rules and
preferred procedures, while Ordnung refers to the choices made in the serial disposition of
musical material. Placing things in a suitable order creates the cognitive thread (il filo) that,
like Ariadne’s thread which led Theseus through the labyrinth, guides the listener through
a musical work. (369).
As detailed above, one “prosaic” interpretation of il filo that Gjerdingen offers is a “matrix of
transitional probabilities” that one type of schema will lead to another (372–373).
If one were to choose ‘Romanesca’ as a starting point, the following series would be highly
probable: Romanesca  Prinner  Cadence  Fonte  Prinner  Cadence. Allowing
for some minor adjustments, that series would come close to the basic thread [il filo] of [a]
minuet. . . . In other words, a highly probable path may outline a prototypical composition.
. . . These probabilities—what a linguist might term a ‘finite state grammar’—capture only
some of the knowledge of galant musicians. Successful musicians also possessed technical
knowledge of contrapuntal and harmonic patterns internal to a given schema, and strategic
knowledge of how to arrange the schemata to achieve certain aesthetic effects and to fulfill
the requirements of particular moments in the course of specific musical genres. That said,
an understanding of the normal dispositio of schemata form an important background to
the judging of compositions. (373)
Here Gjerdingen uses yet another word to refer to the arrangement of schemata in a composition:
dispositio. Unlike die Ordnung or il filo, this word has a documented origin and history of its
application to music.
Dispositio is originally one of the five parts of classical rhetoric: inventio, dispositio,
elocutio, memoria, and pronunciatio. As Patrick McCreless explains, “[o]nce [the] ideas or topics
[of a speech] are discovered [through inventio], it is dispositio that determines their linear ordering
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and arrangement into a persuasive whole” (2008, 848). Earnest efforts to adapt classical rhetoric
to music began in the seventeenth century, with the musica poetica tradition inaugurated by the
writings of Johannes Lippius and Joachim Burmeister. 1 Though musica poetica is perhaps best
known for its attempts to translate specific rhetorical figures of elocutio into musical terms, it also
appropriated the idea of dispositio as a metaphor for the arrangement of the parts of a musical
composition. Even before the founding of musica poetica, Gallus Dressler (1563) suggested a
tripartite dispositio of exordium–medium–finis, which Burmeister adapted as exordium–ipsum
corpus carminis–finis (McCreless 2008, 855). But subsequent theorists of the seventeenth-century
musica poetica tradition (the most influential of whom was Christoph Bernhard) were fixated on
the Figurenlehre or elocutio aspect of rhetoric (862–68).
It was not until the eighteenth century that theorists started to place greater emphasis on
dispositio. Notable among these theorists was Johann Mattheson, who first in Kern melodischer
Wissenschaft (1737) and then in Der vollkommene Capellmeister (1739) developed an approach
to musical rhetoric that was focused on melody (869). As McCreless argues, Mattheson’s work
signals “that the eighteenth century’s interest in rhetoric would be principally as a metaphor to
guide the shape of musical form” (869–870). As such, it was natural that dispositio would take on
a more important role. This interest was taken up by later theorists such as Sulzer (1771–74) and
Koch (1782–93), who translated the traditional Latin terms inventio, dispositio, and elocutio into
the German Erfindung, Anlage, and Ausarbeitung (McCreless 2007, 872). Koch in particular “took
on the mantle of Mattheson at the end of the century as the principal theorist of melody, and thus
of musical form, enshrin[ing] these terms in music theory as stages of the compositional process”
(872–873). Thus dispositio (or its German equivalent, Anlage) was a word that an eighteenth-

1

These writings are Lippius’s Synopsis musicae novae (1612) and Burmeister’s Musica poetica (1606).
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century musician like Leopold Mozart might have used to describe what Gjerdingen calls “the
serial disposition of musical material,” a concept he also believes is signified by Leopold Mozart’s
terms die Ordnung and il filo (2007, 369).
As argued in Chapter 2, Gjerdingen and Byros’s understanding of il filo (i.e., die Ordnung,
or dispositio) in terms of “moment-by-moment strategies of listening and compositional devices”
(Byros 2009a, 337–338), or a probabilistic series of small-scale schemata, does not by itself
adequately account for the role that larger schematic processes play in organizing eighteenthcentury tonal discourse. If the order of schemata in a composition is indeed a path traced through
a “matrix of transitional probabilities” (Gjerdingen 2007, 373), then this path—il filo, die Ordnung,
dispositio—is really no more than a by-product of schema-to-schema probabilities.
In his dissertation on eighteenth-century keyboard improvisation, Michael Callahan makes
a similar criticism of this idea that, as he puts it, “larger-scale formal demands [i.e., dispositio] are
met by means of more local idioms” (2010, 29). Though Callahan articulates his criticism in the
context of a thesis about improvisation, he makes clear that his arguments also largely apply to
composition (10–11). For Callahan, Gjerdingen’s understanding of dispositio provides no way to
“distinguish between musical schemata and the improvisational [or compositional] function that
they fulfill; as a result, [Gjerdingen] does not say enough about the crucial element of
improvisational [or compositional] choice among several options that could all accomplish a
similar task” (30). Callahan argues “that a hierarchy…must show an essential progression from
one event to the next in terms of a global plan of…waypoints that transcends the patterns [i.e.,
schemata] themselves.” This “lays a foundation for a more flexible, one-to-many interaction
between what the goal of a section of the [music] is (e.g., modulate to the dominant) and how (i.e.,
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by means of which of the often large assortment of learned patterns) that goal is accomplished”
(30).
Inspired by the tradition of musical rhetoric, in particular Mattheson and Koch, Callahan
offers another interpretation of dispositio that provides this foundation. He proposes a three-level
hierarchy for the learning and practice of improvisation: decoratio, elaboratio, and dispositio. This
hierarchy is meant to model the way the improvisor’s memory is structured in both learning and
performing. The terms and concepts are adapted from Mattheson’s own interpretations of inventio,
dispositio, elaboratio, and executio, as well as Koch’s Anlage, Ausführung, and Ausarbeiting (51).
Callahan argues that both Mattheson’s and Koch’s concepts
describe a hierarchical relationship between determining a large-scale plan for a piece
(dispositio/Anlage), rendering and elaborating this plan by means of specific musical
events (elaboratio/Ausführung), and realizing and embellishing these events by means of
surface-level diminutions (decoratio/Ausarbeiting). This hierarchical trio is illustrative of
the improvisational process as well, for it offers a way to conceive of a layout of waypoints
realized by means of skeletal voice-leading patterns that are themselves embellished by
means of surface diminutions. (51–52)
Fleshing out this description of the hierarchy and demonstrating its practical application, Callahan
explains that “large-scale formal trajectories (dispositio), smaller-scale formulas and skeletal
voice-leading structures (elaboratio), and surface-level diminution strategies (decoratio)” are all
learned simultaneously during practice. Then, “[d]uring improvisation, one decides in advance
upon an overall improvisatory path [dispositio] (which, of course, is subject to interpolations and
other potential changes in real time), and then calls upon flexible patterns and formulas
[elaboratio] as well as techniques for rendering them as a musical surface [decoratio]” (53–54).
These three levels of Callahan’s hierarchy correspond very closely with Gjerdingen and
Bourne’s (2015) three-level, non-uniform cognitive hierarchy for music: “Tones combine into
motives or brief melodies [decoratio]. . . . Individual voices join to make counterpoint and musical
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clauses like cadences, sequences, and thematic phrases [elaboratio]. . . . Clause-like musical
entities combine into a musical discourse [dispositio]” (2015: 2.2.4). Yet Callahan provides a more
thoroughly worked-out model of this hierarchy that specifies the way these three levels interact,
especially the second and third levels, elaboratio and dispositio. Callahan explains that “dispositio
trajectories . . . place parameters on the options available” at the level of elaboratio (56). In other
words, “[t]he relationship of dispositio to elaboratio is hierarchical because the improvisational
task to be completed governs the choice of a skeletal progression, and because a large number of
such progressions can be chosen to complete the task” (60, emphasis in original). 2
Callahan argues that the hierarchy he describes is essential because it “is a prerequisite to
the generation of new musical material as opposed to the mere literal reproduction of memorized
passages.”
In a single-tiered learning apparatus, musical models (e.g., excerpts from existing pieces)
could only be regarded in one dimension—that is, as indivisible entities. There would be
no means by which to regard their organization, their content, and their specific rhythmic
and motivic ‘wording’ independently, so to recall them would be to reproduce them
inflexibly, in exactly the form in which they were memorized. By contrast, a hierarchical
conception allows existing musical material to be digested on several levels
simultaneously. (57)
Callahan demonstrates this with an example of improvising the first reprise of a minuet (Example
4.1). For Callahan, the dispositio of such a span of music takes the form of a list of improvisational
tasks. “Each of the four components of this dispositio represent an improvisational task to be
completed, and each of these tasks can be accomplished by means of a wide variety of skeletal
voice-leading progressions [elaboratio]” (58–59). In this way, Callahan’s concept of dispositio
Sanguinetti (2012) also suggests a hierarchical process for creating a composition based on classical rhetoric. “The
choice of the partimento patterns might be compared to invention, not in the sense that the composer creates the
patterns but in the etymological meaning that he ‘finds’ them (inventio essentially means ‘discovery’). Dispositio
corresponds to assembling the segments, carefully connected so as to ensure continuity and coherence. . . . Through
elocutio the crude succession of patterns becomes a flowing bass line, the right-hand part begins to take a more
definite shape, and finally the prelude assumes its final design through additional figurations” (344; emphasis
added).
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explains the way the succession of small-scale schemata is constrained by a larger structure. Rather
than merely a resultant path through a chain of schema-to-schema probabilities, the dispositio has
an active and determining role in the hierarchy.
Example 4.1: A dispositio for an improvisation of the first reprise of a minuet (Callahan 2010, 59, figure 2.3).

The Bridge from Dispositio to Elaboratio: The Tonal Disposition
At the end of Chapter 2, I showed how a succession of schemata may embed within a larger
schema, creating a tonal hierarchy. I likened the superordinate schemata in these hierarchies to il
filo, the thread that structures the succession of subordinate schemata. I argued that such
superordinate schemata have crucial roles to play in eighteenth-century music, as a means by
which the tonal discourse is organized, usually around a single governing tonic scale. I believe that
this idea of superordinate schemata organizing subordinate schemata is closely aligned with
Callahan’s concept of dispositio as a series of musical tasks (such as “modulate to the dominant”
or “establish the key”). More specifically, I believe that such superordinate schemata are the very
tasks that Callahan describes.
Interpreting these musical tasks as superordinate schemata in a schematic hierarchy meshes
with two important parts of Callahan’s argument about the hierarchical structure of dispositio. First
is Callahan’s insistence that a hierarchy be able to distinguish between the larger goal of a section
of music and the specific phrase schemata that make them up—between what the task is and how
it can be accomplished. The understanding of schematic hierarchy that I put forth is meant to do
precisely this, providing a way to delineate multiple layers of schemata and their tonal significance
in order to distinguish the larger tonal goals of a passage from the specific strategies and local
tonal goals used to achieve them. Second, Callahan argues that a hierarchy must provide the basis
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for a “one-to-many interaction” between the what (the task) and the how (the phrase schemata).
My theory of schematic hierarchy can show how different kinds of smaller schemata may embed
within a larger schema, while also defining the constraints that the larger schema places on the
kinds of smaller schemata it embeds. Put another way, the concept of schematic hierarchies
advanced in this study provides a bridge between Callahan’s dispositio and elaboratio.
I have come to refer the larger schemata that represent the tasks of dispositio as “Tonal
Dispositions.” A Tonal Disposition is a schema for a musical task in the dispositio of a piece of
music. By “musical task” I mean a tonal task, such as establishing a key or modulating between
certain keys. Just like other schemata, a Tonal Disposition is a gewohnt formula in the tonal
language of the Culture of the Rule of the Octave. What distinguishes a Tonal Disposition from
other schemata is the hierarchical level on which it operates: a Tonal Disposition will function as
a middleground schema structuring a succession of foreground schemata, meaning that the Tonal
Disposition will embed the smaller schemata.
A Tonal Disposition for Riepel’s Monte, Fonte, and Ponte
To demonstrate more precisely what a Tonal Disposition is and how it functions in a piece
of music, I return to Riepel’s Monte, Fonte, and Ponte. Something that Riepel’s patterns all have
in common is that each provides an assertion of the tonic key after a close in or on the dominant
(Aenderungs-Cadenz or Aenderungs-Absatz). As Callahan might put it, the Monte, Fonte, and
Ponte are three types of elaboratio that may fulfill the same task in the dispositio of the music.
This is where the concept of a Tonal Disposition proves useful. Indeed, Riepel’s threefold example
illuminates precisely the problems that Callahan pointed out in his criticism of Gjerdingen—
namely, that a hierarchy must be able to distinguish between the larger goals of the music and the
means by which they are accomplished, while also accounting for the many different options
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available to the composer/improviser to accomplish those goals. A Tonal Disposition provides a
solution in the form of a larger schema that defines the goal and furnishes a hierarchical framework
that both enables and constrains the possibilities for achieving that goal.
To begin teasing out a larger schematic hierarchy for Riepel’s Monte/Fonte/Ponte, we
should ask what details of each pattern enable it to accomplish its goal of reasserting the tonic key
after a close in the dominant key. Broadly speaking, each pattern reestablishes the scale of the
tonic key as the governing scale, simultaneously undoing any modulation to the scale of the
dominant key (in the case of an Aenderungs-Cadenz at the end of the first reprise). Looking more
closely at their structure reveals specifically how each schema does this.
The Ponte has the simplest and most generic structure of Riepel’s three patterns. The Ponte
reestablishes the tonic key by reintroducing scale-degree 4 of the tonic scale. This has a two-fold
effect: it cancels scale-degree 7 of the dominant scale (sharp 4 of the tonic scale), and also creates
dissonances with the dominant chord (the minor seventh with the root and the tritone with the
third) that reactivate it as the dominant seventh of the tonic key.
The Fonte works the same way as the Ponte, though in a more roundabout way. Its first
stage, closing with an Einschnitt, tonicizes the supertonic. This serves to move away from the
dominant scale and toward the tonic scale, again by reintroducing scale-degree 4 of the tonic scale
and nullifying scale-degree 7 of the dominant scale. This in turn paves the way for the second stage
to bring back the tonic key by harmonizing scale-degree 4 with the now activated dominant seventh
“in order to form a [Grund-Absatz in] the tonic“ (Hill 2014, 221).
The Monte is distinct from the Ponte and Fonte in that it does not typically create a GrundAbsatz but rather an Aenderungs-Absatz, ending on a dominant chord. Indeed, as discussed in
Chapter 3, though Riepel appears to consider only the initial close in the subdominant key as
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essential to the Monte, most of his examples lead to Aenderungs-Absaetze. This is reflected in the
Monte schema that Gjerdingen derives from Riepel’s description and analysis of galant repertoire
(2007, 458). Nevertheless, the first stage of the Monte, like that of the Fonte, reintroduces scaledegree 4 of the tonic scale, now in the form of a tonicization of the subdominant, which also serves
to nullify the leading tone of the dominant scale. Though its second stage re-tonicizes the
dominant, the resulting sequential structure emphasizes a larger bass progression from 4 to 5 within
the Rule of the Octave of the tonic key. This is how the dominant chord at the end of the Monte is
interpreted as an Aenderungs-Absatz in the tonic rather than a Grund-Absatz in the dominant.
An Affinity between the Ponte and Fonte
These brief analyses of the structure of each pattern get us a few steps closer to defining
the structure of a larger Tonal Disposition for them. Most significantly, there now appears to be
an affinity between the structures of the Ponte and Fonte, which both typically close with a GrundAbsatz. The Monte, ending with an Aenderungs-Absatz, appears to accomplish the same goal but
in a slightly different way from the Ponte and Fonte, so I will return to it later.
To provide more insight into the similarities between the structures of the Ponte and the
Fonte, I will examine some music from the world of the Mozart children. It is known that Leopold
Mozart was familiar with Riepel’s treatise and owned at least a partial copy. The minuet is
emphasized in both the Notebook for Anna Maria Mozart and Wolfgang’s earliest compositions,
and all three of Riepel’s patterns make appearances (Budday 2016; Hill 2014, 419–421,
Gjerdingen 2007, 338; Kaiser 2007; Eckert 2000, 8). I will focus on two pieces that illuminate the
relationship between the Ponte and Fonte. The first piece is the young Wolfgang’s Allegro in B
major, K. 3, which could be called a minuet were it not for the duple meter (Example 4.2). An
Aenderungs-Cadenz closes the first part (mm. 1–12), and the second part begins with an eight-bar
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Fonte (mm. 13–20). Adapting Riepel’s categories to the larger proportions of this Fonte, mm. 13–
16 are a Vierer concluding with a Einschnitt in C minor, and mm. 17–20 are another Vierer to
complete an eight-bar span “by means of a repetition one step lower,” ending with a Grund-Absatz
in the tonic B major.
Example 4.2: Allegro in B major, K. 3 (Mozart 1982, 91).

(The example continues on the following page.)
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Example 4.2 (continued).

The other example is the Trio of a Menuett (no. 17), likely composed by Leopold Mozart,
from the Notebook for Anna Maria Mozart (Example 4.3). Like W. A. Mozart’s Allegro, it is a
two-reprise form in B major and also closes the first part with an Aenderungs-Cadenz. The second
part, however, begins with a four-bar Ponte closing with a Grund-Absatz (mm. 9–12). Yet this
Ponte is structured in such a way that makes it reminiscent of a Fonte: it is subdivided into a pair
of Zweyer (mm. 9–10 and 11–12) by an Einschnitt, and they create a loose melodic sequence that
descends by step. In fact, it takes only a few adjustments to the bass and harmony to transform this
Ponte into a Fonte (Example 4.4).
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Example 4.3: Notebook for Anna Maria Mozart, No. 17, Trio (Mozart 1982, 11).

Example 4.4: A recomposition of mm. 9–12 of the Trio.
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Both passages—the Fonte in the Allegro and the Ponte in the Menuett—appear in the same
location for which Riepel recommended them, at the beginning of the second reprise, fulfilling a
contrasting middle formal function (Caplin 1998, 75). If we compare the melodies of the two
passages, we can detect the same “thread” running within each: the pitch-class progression F–E–
E–D, or simply F–E–D (Example 4.5). In the Trio’s Ponte, this pitch-class progression is
counterpointed by what is essentially a pedal F leading to B, creating a dominant pedal point over
which the chordal seventh, the E, is introduced, to be resolved to D as the bass moves to B,
thereby completing the Grund-Absatz. In the Allegro’s Fonte, the same F–E–D pitch-class
progression is counterpointed in a more elaborate manner that gives rise to the characteristic
structure of the Fonte: the introduction of E is supported by C as part of the tonicization of C
minor; then E is reharmonized as part of a dominant seventh of B, and it resolves to D with the
completion of the Grund-Absatz. In this way, the same thread is woven into two different fabrics.
All of these observations can be incorporated into a comparative analysis of the schematic
hierarchies of the two passages (Example 4.6). In this analysis, the pitches of the melodies (in
italics) and bass lines of the two passages are aligned with each other to facilitate comparison, and
are then overlaid with the schematic analysis in scale degrees. The Trio analysis shows only one
layer, occupied by the Ponte, which clarifies the aforementioned structure: the implied bass pedal
point on F leading to B is shown as 5–1, over which the “thread” of the melody, F–E–D, appears
as 5–4–3. The Allegro analysis has two layers. In the upper layer appears the Fonte schema,
including its embedded Fenaroli schemata. In the lower layer appears a structure very similar to
the Trio’s Ponte, with the same 5–4–3 thread in the melody supported by a 5–1 bass.
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Example 4.5: A common thread at the beginnings of the second reprises of the Allegro and Trio.

Example 4.6: The schematic tonal hierarchies of the Allegro and Trio.
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Consistent with the schematic hierarchy analyses presented in Chapter 2, by positioning
this Ponte-like schema in the lower layer I mean to show that it is a hierarchically superordinate
schema to the Fonte. In other words, this Ponte-like schema is a larger-scale schema that embeds
the Fonte schema. In this way, the Ponte-like schema serves as what I call the Tonal Disposition
of the Fonte. It represents the larger musical task that the Fonte carries out in the dispositio of the
Allegro: activating the dominant chord in order to bring about a return to the tonic. For this reason,
I call this an “Activating” Tonal Disposition.
I will discuss the Activating Tonal Disposition in detail in the next chapter. For now I wish
to only briefly examine the structure of the Activating Tonal Disposition of the Fonte in the Allegro
to highlight an important aspect of Tonal Dispositions in general. If we were to concretize the
Allegro’s Activating Tonal Disposition in a form that could appear on the foreground, it might
sound something like Example 4.7. In this form, it becomes apparent that the structure of this
Tonal Disposition is none other than the Grund-Absatz, V8–7 to I. This highlights an important
point about Tonal Dispositions: the specific structure of any Tonal Disposition will always
correspond to a schema that can appear on the foreground. In fact, as foreground schemata they
often embed into other, more complex foreground schemata, because their structures are among
the simplest and most fundamental of tonal schemata, including cadences and those derived from
the Rule of the Octave.
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Example 4.7: A transformation of the Allegro’s Activating Tonal Disposition.

These examples show how the concept of a Tonal Disposition builds on the foundations of
schematic tonic hierarchy laid in Part I. A consequence of the embeddability of schemata is that
they can form hierarchical relationships; as I have argued, this forms the very basis for the
systematic tonal hierarchy of eighteenth-century music. Another way this embeddability manifests
is exemplified by the Fonte of the Allegro, which embeds a Fenaroli schema in each of its two
parts. This creates a schematic tonal hierarchy in which the Fonte defines the roles of the two
Fenarolis. The Activating Tonal Disposition plays the same role with respect to the Fonte, defining
the tonal work accomplished by the Fonte within the larger tonal discourse of the music.
Tonal Dispositions should be understood as a generalization of the implications of the
analyses involving the chromatic Lament Bass schema in Chapter 2. The analysis of the Allegro
works in exactly the same way as the Lament Bass analyses: schemata embed to create multiple
layers of tonal significance and distinguish a hierarchy among keys. A Tonal Disposition will
always define a single governing tonal context for a passage, to which it subordinates any other
keys implied by the smaller schemata. Considered in this light, the proposed recomposition of the
Trio’s Ponte into a Fonte might be understood as a less an act of replacing the Ponte with a Fonte
as one of embedding a Fonte within the Ponte: the same larger schema (i.e., the musical task, the
Tonal Disposition) is realized, or fleshed out, by a different and smaller schema.
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I can now refine the definition of a Tonal Disposition provided earlier: a Tonal Disposition
is a middleground schema that embeds, which is to say structures, some number of foreground
schemata, creating a multi-layered schematic tonal hierarchy. In this way, a Tonal Disposition
defines not only a larger tonal context for its subordinate schemata but also the specific kind of
tonal process that the subordinate schemata fulfill in the music’s tonal discourse (i.e., the
dispositio). A simple way to think of a Tonal Disposition is as the answer to the question: “What
is this passage of music doing in the larger tonal discourse of the music?” This means that a Tonal
Disposition is always an action, a process. For this reason, I like to identify Tonal Dispositions
with adjectives such as “activating,” “prolonging,” or “modulating.”
Reconsidering Scripts and Plans
In his critique of Schenker’s analysis of the opening of the “Dissonance” quartet, Byros
(2009a) suggests that the culture of tonal cognition informing Schenker’s analysis may be more
reliant on “plan”-like schemata than “script”-like ones. This invokes Schank and Abelson’s (1977)
distinction between scripts and plans, two different types of schemata. A script is a sequence of
events with well-defined limits on what those events can be. When the mind interprets information,
it usually tries to find a known script that fits that information as closely as possible. Often,
however, no script is available, and so instead the mind makes sense of things through a plan. This
is because plans are less well-defined than scripts. Along these lines, Byros (2009a) characterizes
Schenker’s analysis as interpreting a large-scale “plan” for the music: the overall progression of
the bass and the sequence of parallel sixths that accompanies it, all interpreted within a single C
minor tonality. Privileging this large-scale, C minor plan, Schenker appears to ignore the rich
texture of small-scale scripts, along with the myriad other keys they invoke, suggesting that his
cognition either lacked sensitivity to these small-scale scripts, was already primed to interpret the
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music in terms of large-scale plan, or both. Byros (2009a) argues that Schenker’s cognition is
likely the result of the radical changes in musical style that took place from the end of the
eighteenth century to the beginning of the twentieth, changes that resulted in a shift from—as
Meyer might have put it—a style dominated by scripts to one dominated by plans.
Thinking about Tonal Dispositions in terms of this script/plan distinction provides an
opportunity to reassess it and its relevance to the differences between eighteenth-century and
nineteenth-century (i.e., modern) tonal cognition, in particular the role of hierarchy. Tonal
Dispositions are, by definition, more plan-like in nature: they always embed some combination of
script schemata, and an essential part of their utility is their open-endedness and flexibility,
allowing for them to embed many different types of scripts. This is reflected in the level they
occupy in Callahan’s hierarchy: dispositio rather than elaboratio; or, in Koch’s terms, the general
“plan” (Anlage) rather than the specific “execution” (Ausfuehrung).
Yet the same structures that make up Tonal Dispositions also appear on the surface of the
music, at the level of elaboratio, as common tonal scripts, including the foundational scripts of the
Rule of the Octave. It may therefore be productive to think of a continuum between tonal scriptand plan-schemata. What position a tonal schema occupies on that continuum is determined by the
extent to which its combination with the elaboratio schemata that it embeds is itself schematic
within the style. That is, to what extent a superordinate Tonal Disposition remains a script depends
on how “scripted” is the relationship between it and the subordinate schemata. With enough
statistical redundancy, any combination of superordinate Tonal Disposition and subordinate
schema(ta) could be considered scripted—a “script of scripts.”
This very idea was broached at the end of Chapter 2 in the context of the discussion of the
Lament Bass’s potential as a “script of scripts.” In three of the four Lament Bass passages analyzed,
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including the opening of the “Dissonance” quartet, a Fonte schema was embedded within the
Lament Bass, forming its first four events. This suggests the possibility that this combination was
highly scripted in eighteenth-century music. The same might be said of an Activating Tonal
Disposition embedding a Fonte schema. The countless examples of the Fonte used as a means to
re-establish the tonic key after a modulation to the dominant could attest to the idea that its
combination with the Activating Tonal Disposition was a “script of scripts” in eighteenth-century
music. In this way, though the Activating Tonal Disposition remains more plan-like than the Fonte
it embeds, it is nonetheless a fairly well-defined script for the Fonte’s role within the dispositio of
a piece of music.
Along with the distinction between script- and plan-like schemata, we ought to reconsider
the significance of plans in eighteenth-century music. Consider the coherence of each of Riepel’s
descriptions of the Fonte, Monte, and Ponte and the script-likeness of the schemata that Gjerdingen
(2007) abstracts from them. In Riepel, both the Fonte and Monte have, at minimum, well-defined
beginnings: the Fonte begins in the key of the supertonic, while the Monte begins in the key of the
subdominant. This, along with Riepel’s description of the usually clear sequential structure that
follows (e.g., the Fonte makes a Grund-Absatz “by means of a repetition one step lower”), allows
Gjerdingen to describe them as script schemata, in Schank and Abelson’s (1977) terms, as series
of slots with clear constraints on what can occupy those slots.
In contrast, Riepel’s Ponte is decidedly more plan-like. As Gjerdingen puts it,
Riepel’s concept of “Ponte” becomes more perplexing with each new example. . . .
Considered as a group, Riepel’s numerous examples of the Ponte seem to represent two
principles occasionally at odds with each other. On the one hand, he presents the abstract
idea of a bridge that links two keys. . . . In that sense the Ponte has no intrinsic key itself
and no necessary structure. . . . On the other hand, the great majority of Riepel’s Ponte
examples strongly emphasize the dominant triad or seventh chord of the main key, often
with rising movement. (2007, 208)
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Beyond the (sometimes only implied) dominant pedal tone and an initial melody that tends to
emphasize the tones of the dominant chord, Gjerdingen’s Ponte schema has “no necessary
structure.” It does not define a clear script of events, but rather the general “idea of a bridge that
links two keys” through an emphasis on a dominant chord—in other words, a “plan” for linking
two keys.
Gjerdingen explains the diffuseness of the Ponte as the result of Riepel’s interest in
demonstrating its potential for ars combinatoria (197–198). Similarly to his analysis of the
Prinner-Fonte hybrid schema in the theme-and-variations finale of Haydn’s Keyboard Sonata Hob.
XVI:27, Gjerdingen interprets the ars combinatoria in schema-theoretic terms: analyzing Riepel’s
Ponte examples, he reveals that many embed one or more other schemata within the Ponte,
including the Prinner, Comma, Do–Re–Mi, Fenaroli, and Converging Cadence (199–208). As
argued in connection with the Prinner-Fonte case, this kind of schematic ars combinatoria, which
Gjerdingen places at the center of eighteenth-century musical aesthetics, requires a very
sophisticated concept of tonal hierarchy. In other words, schematic tonal hierarchy provides the
conditions for the schematic ars combinatoria that Gjerdingen observes in eighteenth-century
music.
To recontextualize this argument in terms of the script/plan distinction, in a schematic tonal
hierarchy, plan-like schemata act as superordinate structures to script-like schemata. Often, these
plan-like schemata are based on other, script-like schemata. By operating more like plans, these
superordinate schemata enrich the ars combinatoria by enabling schematic tonal hierarchies that
are flexible enough to accommodate a wide variety of subordinate script schemata. Indeed, it was
in the same spirit of the ars combinatoria that I recomposed the Ponte of the Trio of no. 17 from
the Notebook for Anna-Maria Mozart to “embed” a Fonte within it, treating the Ponte as a plan
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for the Fonte script. This “Ponte-like” superordinate schema is the Activating Tonal Disposition;
it is a plan for a “bridge that links two keys,” specifically the keys of the dominant and tonic. This
plan can be realized by a variety of script schemata, such as the Fonte, when they are embedded
within its structure. All of this supports the idea that plans have a vital role to play in eighteenthcentury music. While the style is indeed dominated by scripts, they are almost always operating in
hierarchies with plans—and these plans are Tonal Dispositions.
The concept of a Tonal Disposition fleshes out the schematic tonal hierarchy of eighteenthcentury

music

by

providing

a

link

between

Callahan’s

elaboratio/Anlage

and

dispositio/Ausfuehring, or, in Gjerdingen and Bourne’s (2015) musical cognitive hierarchy, the
“musical clauses” and the “musical discourse.” We already have a good understanding of how the
surface of eighteenth-century music is organized schematically; Tonal Dispositions provide a way
to understand how the deeper levels are also schematic. To conclude this study, Chapter 5 will
detail three main types of Tonal Disposition, each of which represents a fundamental process in
the tonal discourse of eighteenth-century music.
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Chapter 5: Three Tonal Dispositions in Eighteenth-Century Music
In the course of composing or improvising a piece, there are many tonal tasks an
eighteenth-century composer would be likely, or even obligated, to undertake. These tasks can be
almost any general tonal process or goal, so I will focus on three that represent what I believe are
among the most important:
1. prolonging a tonic,
2. activating a dominant, and
3. modulating to the dominant (i.e., a fourth lower/fifth higher)
The verbal adjective in each of these tasks will be the name of the Tonal Disposition I will describe
for each of them: Prolonging, Activating, and Modulating Tonal Dispositions. One of the reasons
I will focus on these three Tonal Dispositions is because they are sufficient to create a complete,
eighteenth-century-style composition. Here, for example, is an arrangement of Tonal Dispositions
for a simple minuet:
First Reprise:
Tonic-Prolonging Tonal Disposition
Tonic-to-Dominant Modulating Tonal Disposition
Second Reprise:
Activating Tonal Disposition
Tonic-Prolonging Tonal Disposition
I will illustrate and develop each of these three types of Tonal Disposition with examples
by W. A. Mozart. I will also emphasize examples involving the Fonte schema in order to highlight
how, in Callahan’s words, Tonal Dispositions “transcend” the foreground schemata they embed to
enable a “one-to-many interaction between what the goal [is] and how that goal is accomplished”
(2010, 30). This shows not only that one type of Tonal Disposition may embed various types of
schemata to achieve the same tonal goal by different means, but also that one type of schema may
embed into various types of Tonal Disposition to achieve different tonal goals by the same
means—that the what (the Tonal Dispositions) and the how (the Fonte) are independent.
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The Prolonging Tonal Disposition
Defining a Prolonging Tonal Disposition
Every tonal schema will establish a key as its melodic motion and chord-forms activate a
habitual response that orients them within a tonal space, what Byros calls a sense of “keyness” or
“being in a key” (2009a, 78). This very function of tonal schemata is what allowed Rochlitz to
hear a G minor tonality in the opening measures of the Eroica, in which the E–D–C–D motion
of the bass, and the chord-forms above, invoked the “habit response” of the Le–Sol–Fi–Sol
schema, defining the bass pitch classes as 6–5–4–5, and thus engendering the sense of G minor
“keyness.”
A Prolonging Tonal Disposition represents a kind of tonal process that is distinct from
establishing a general sense of keyness. More specifically, it is a process at a higher level in the
cognitive hierarchy than the key-establishing function of any individual schema. Before I can
describe this process of the Prolonging Tonal Disposition in more detail, I need to unpack the
meaning of the word “prolonging.”
The concept of “prolonging,” or “prolongation,” as I use it to describe the Prolonging Tonal
Disposition reflects the general way the word is used in modern Anglo-American music-theoretical
discourse. Both the word and the concept itself are associated with the ideas of Heinrich Schenker,
in particular the concept of Auskomponierung (composing out). As Allen Cadwallader and David
Gagné define it in their textbook on Schenkerian analysis, prolongation (that is, composing out) is
“the expansion of a chord (or scale step) by means of one or more other chords,” adding that
“[t]ypically the melodic and contrapuntal motion of one or more voices forms the basis of the
prolongation” (2011, 69). In other words, in Schenkerian theory prolongation is the abstraction of
a scale-step harmony (Stufe) from a progression of chords through an analysis of its contrapuntal
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structure—that is, passing and neighbor tones, and arpeggiations. Thus a progression of chords
like I–ii6–V4/2–I6 can be understood to represent a prolongation of I, or tonic harmony (Example
5.1). The tones of the II6 and V4/2 are understood to arise from contrapuntal processes: the bass
F acts as an incomplete upper neighbor to E, embellishing a C–E third; the A and B in the rising
stepwise inner voice are passing tones that embellish the G–C fourth. Taken together, these serve
to embellish the tones of the I and I6, which are themselves an arpeggiation of tonic harmony.
Especially important here is the idea that the prolonged harmony is an abstraction made from the
elements (i.e., the chords) on the “surface” of the music, what Byros might call the “acoustic
substrate” (2009a, 198–199).
Example 5.1: A prolongation of a C major tonic harmony.

The idea of prolongation as the “expansion” of a harmony has been widely adopted in
Anglo-American music theory, even outside of Schenkerian theory and analysis. William Caplin’s
appropriation of the concept of prolongation in Classical Form (1998) is particularly noteworthy,
describing it in terms that come close to a schema-theoretic interpretation of prolongation. I will
quote his description in full:
A harmonic prolongation is created when a single harmonic entity is perceived in the
listener’s imagination to be sustained through time, despite the presence of an intervening
chord (or chords) of different harmonic meaning. The prolonged harmony thus ‘remains in
effect without being literally represented at every moment’ throughout the progression
[Allen Forte and Steven E. Gilbert 1982, 142]. The intervening chord can be considered a
subordinate harmony because it remains under the influence and control of the prolonged
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harmony. Prolongation thus entails two levels of harmonic activity: a local level that
contains the succession of prolonged and subordinate harmonies and a deeper level that
contains the prolonged harmony alone.
For the listener to sense that an individual harmony is being prolonged, the
subordinate harmony must form a strong functional connection to the prolonged harmony.
Failing that, the progression must feature a conventional contrapuntal process that
establishes an intimate voice-leading bond among all the chords. Both these conditions are
often met within a prolongational progression. (1998, 25)
While Caplin’s description of prolongation is clearly indebted to the Schenkerian one
(though it also incorporates the Riemannian idea of harmonic function), it emphasizes certain
aspects that are significant from a schema-theoretic point of view. One is the explicit description
of prolongation as something that takes place in the “imagination,” or mind of the listener,
including a listener-centered description of the mechanism of prolongation. 1 When Caplin says
that prolongation requires “a strong functional connection” between the prolonged harmony and
its subordinate chords, or “a conventional contrapuntal process,” this is the same as saying that
prolongation requires the mind to fit a certain stable schematic interpretation to the stimuli (Byros
2009a, 276). In this way, prolongation can be thought of as a kind of cognition, the mind’s habitual
response to some stimulus. The habitual response is the abstraction of a schema for a “prolonged
harmony” from a series of contrapuntal and chordal schemata.
We could represent the cognitive process of prolongation as a constraint network (Example
5.2). Using the example of the progression I–ii6–V4/2–I6, the network in Example 5.2 shows how
a schema for the prolongation of tonic harmony could be activated by a number of contrapuntal
and chordal schemata in the progression: a 1–4–3 incomplete-neighbor pattern in the bass, itself
an embellishment of the arpeggiation 1–3 supporting I–I6; a I–ii–V–I Stufenkreis; a I–V–I Cadenza
Semplice; and the 5–1 fourth filled in with passing tones in one of the upper voices.
The modern Schenkerian concept of the “imaginary continuo” (Rothstein, 1991) could also be understood to refer
to a representation formed in the mind of a listener.

1
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Example 5.2: A constraint network for prolonging a tonic harmony with the progression I–ii6–V4/2–I6.

Example 5.3 shows how a similar constraint network could be constructed to model the
prolongational process is at work in Byros’s description of the way the Le–Sol–Fi–Sol schema
composes out (that is, prolongs) an augmented-sixth chord, “expand[ing] dominantising function
by harmonising a le–sol–fi–sol bass with sus-dominante, tonique, and chromatic sous-dominante
chord-forms,” and composing out “the characteristic harmonic interval [i.e., the augmented
sixth]...as a diminished third in the bass” (2009a, 158). The chord-forms and the interval traced by
the bass would thus activate a constraint network for “prolonged augmented-sixth chord.” Indeed,
two of Caplin’s examples of “prolongational progressions” resemble a variant of the Indugio
schema (Gjerdingen 2007, 464), a diatonic version of the Le–Sol–Fi–Sol schema, composing out
the pre-dominant chords IV6 and ii6/5 (Example 5.4). In short, prolongation can be thought of as
a schematic process that takes place in the mind of a listener, as it interprets stimuli through a
constraint network for a prolonged harmony.
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Example 5.3: A constraint network for prolonging an augmented sixth chord with the Le–Sol–Fi–Sol schema.

Example 5.4: Two “prolongational progressions” resembling diatonic versions of the Le–Sol–Fi–Sol schema (Caplin
1998, 24–25, Examples 2.3e and 2.4e).

Another important aspect of Caplin’s description of prolongation is that it “entails two
levels of harmonic activity: a local level that contains the succession of prolonged and subordinate
harmonies and a deeper level that contains the prolonged harmony alone” (1998, 25). That is, the
constraint network for the prolongational process has a hierarchy with two main levels, as the
decoratio and elaboratio schemata forming the progression embed into a larger schematic
structure representing the prolonged harmony. This larger structure is what I call the Prolonging
Tonal Disposition.
A Prolonging Tonal Disposition is a schema for the expansion of a harmony or harmonic
function. Prolonging Tonal Dispositions usually represent a single harmony (i.e., a scale-step
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harmony, or Stufe), but they might also be understood to represent a generic harmonic function
(e.g., the dominantizing function of the Le–Sol–Fi–Sol), especially where the prolonged harmony
might be ambiguous. The exact structure of a Prolonging Tonal Disposition varies depending on
the harmony/function being prolonged (e.g., tonic, dominant, subdominant, pre-dominant, etc.)
and the kinds of harmonic and contrapuntal patterns involved (e.g., passing and neighboring
motions, arpeggiations, pedal points, etc.). The Le–Sol–Fi–Sol, for example, involves a Prolonging
Tonal Disposition for a pre-dominant-function harmony (an augmented-sixth chord), and this is
primarily carried out by the passing motion in the bass. That said, a tonic-oriented Prolonging
Tonal Disposition is usually based on either a 1–5–1 Cadenza or a passing- or neighbor-tone
schema derived from the RO, such as 1–2–3 or 1–7–1. Pedal-based schemata such as I–IV6/4–I
are also common. Caplin provides a thorough though by no means complete list of “prolongational
progressions,” all of which are potential structures for a Prolonging Tonal Disposition (1998, 24,
26). Whatever form it takes, the structure of a Prolonging Tonal Disposition will always be a
schema that could appear on the surface of the music.
When functioning as a Tonal Disposition, a schema will form part of a tonal hierarchy with
at least two levels, in which it will always occupy a higher level, embedding one or more lowerlevel schemata. This feature is implicated in one of the most important functions of a Prolonging
Tonal Disposition: to provide a larger layer of tonal significance for the schemata it embeds. This
can be seen in the hierarchical analysis of the opening of the Eroica that I offered at the end of
Part I, reproduced in Example 5.5. 2 This analysis showed how the Le–Sol–Fi–Sol and its G minor
key embed within a series of superordinate schemata that define the global key of E major. I
believe that this captures Rochlitz’s apprehension of not only the “formal” (förmlich) modulation
The analysis in Example 5.5 is based on an analysis by Byros (2009a). Refer to Example 1.10 and the
accompanying discussion.

2
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to G minor by way of a “preludizing deviation” (präludirende Abweichung, the Le–Sol–Fi–Sol),
but also that the passage returns “back home” (zu Hause) to E major. The main superordinate
schemata for the Le–Sol–Fi–Sol is the Do–Si–Do at the bottom of the analysis. This Do–Si–Do
schema serves as an E-major tonic-oriented Prolonging Tonal Disposition for the passage. In this
way, the concept of a Prolonging Tonal Disposition helps to build a more complete model of
Rochlitz’s listening process (and that of other eighteenth-century listeners) than a sequential
schema analysis can on its own.
Example 5.5: An analysis of the tonal hierarchy of the schemata in the opening of the Eroica.

A Prolonging Tonal Disposition can prolong any harmony in a scale, but it usually prolongs
a tonic harmony. Thus, whenever a section of music calls for a tonic key to be strongly emphasized
(such as the beginning of a theme), a Tonic-Prolonging Tonal Disposition will surely be involved.
The remainder of my discussion of the Prolonging Tonal Disposition will focus on the TonicProlonging Tonal Disposition.
This highlights another aspect of Tonal Dispositions: they are closely associated with
formal functions. The Tonic-Prolonging Tonal Disposition, for instance, is associated with formal
functions that demand or otherwise warrant a clear and stable statement of a tonic key, such as the
presentation function within sentence-type themes (Caplin 1998, 35, 39–40). Other types of Tonal
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Disposition correlate strongly with other types of formal functions; these connections will be
pointed out in their respective discussions.
The Tonic-Prolonging Tonal Disposition and the Fonte Schema
Tonal Dispositions are larger schemata that act as harmonic/contrapuntal frameworks that
are realized by one or more smaller schemata. The mechanism for this is described at the end of
Chapter 2: the larger schemata (the Tonal Dispositions) embed the smaller schemata through
correspondences between their pitch-class progressions, creating a schematic tonal hierarchy. In
this way, Tonal Dispositions function as the music’s “thread,” structuring the sequence of
schemata without determining it wholly. This mechanism allows for a great number of possibilities
for the interaction between schemata and Tonal Dispositions. As such, it provides one of the most
important resources for ars combinatoria, enabling composers to create diverse combinations of
Tonal Disposition and schemata.
We can see this by comparing the opening themes of the first and last movements of W. A.
Mozart’s String Quartet K. 464 (Example 5.6). Both are sentence-type themes, but more than that,
the melodies of their presentations follow the same “thread” through the pitch-classes E, D, and
C, scale-degrees 5, 4, and 3 in A major. Yet there is a crucial difference between the two melodies,
beyond the obvious metrical and motivic differences: while the first movement’s presentation
phrase is based on what Gjerdingen would call a Sol–Fa–Mi schema, the last movement’s is based
on a Fonte schema.
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Example 5.6: The openings of the first and last movements of the String Quartet, K. 464.
a) K. 464/i, mm. 1–8 (Mozart 1962, 111).

b) K. 464/iv, mm. 1–9 (Mozart 1962, 134).

The first movement’s Sol–Fa–Mi is the two-stage variant (Gjerdingen 2007, 463), similar
to the Meyer schema, with each stage respectively functioning as the presentation’s basic idea and
its repetition (Example 5.6a). This results in the core pitch-class progression of the melody, the
“thread” E–D–C (5–4–3) being subdivided into a pair of dyads, E–D, D–C (5–4, 4–3), one for
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each stage, supported by the “tonic-to-dominant, dominant-to-tonic” harmonic progression typical
of the Meyer schema. Mozart embellishes this Sol–Fa–Mi only slightly with RO-based
progressions belonging entirely to the scale of A major. The sole chromatic note, D (mm. 1 and
7), only hints at a tonicization of E major.
In the opening of the last movement (Example 5.6b), Mozart appears to have substituted a
Fonte for the Sol–Fa–Mi. The first two measures clearly imply an initial tonic A major chord, but
quickly an E/B tritone tonicizes F in m. 3, which in turn resolves as the dominant of B minor in
m. 4, creating what Riepel would likely call an Einschnitt in B minor. The entire process in mm.
1–4 is then repeated and transposed eine Stuffe tieffer in mm. 5–8 to complete both a Grund-Absatz
in A major and a Fonte schema.
Example 5.7 contains my analysis of the schematic tonal hierarchy of these opening eight
measures of the final movement. This analysis reveals a greater significance for the two themes’
shared melodic “thread,” E–D–C. As in the opening of the first movement, this three-note thread
is split into a pair of dyads, E–D, D–C. In place of the Sol–Fa–Mi harmonization firmly in the
key of A major, however, is the Fonte harmonization in two different keys, B minor and A major.
Thus the first dyad, E–D, is defined as 4–3 accompanied by a Comma in B minor; the second dyad,
D–C, mirrors this as 4–3 with a Comma in A major. Yet my analysis suggests that this Fonte
should be regarded as not so much replacing the Sol–Fa–Mi as embedding within it. In this way,
the Sol–Fa–Mi functions as a Tonic-Prolonging Tonal Disposition for the opening of the finale.
This Sol–Fa–Mi Tonal Disposition is placed at the bottom of the analysis, which highlights the
correspondences between the Fonte and Sol–Fa–Mi’s pitch-class progressions, including the E–
D–C melody and the A–B–G–A changing-note bass line. This results in multiple layers of tonal
significance, in particular the E–D dyad in the first stage of the Fonte representing both 4–3 in the
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local key of B minor and 5–4 in the global key of A major. This demonstrates not only Mozart’s
skillful display of ars combinatoria with the Sol–Fa–Mi and the Fonte, but also how the four
different keys present in the theme (A major, B minor, E major, and F major) are organized by a
Prolonging Tonal Disposition that provides a stable global A major key for the entire theme. In
this way, Mozart is able to deploy the Fonte schema as the presentation of his sentence-type
opening theme by having it function as a prolongational progression in A major (Caplin 1998, 35,
39–40).
While K. 464 appears to be an example of Mozart exploiting an intratextual, strategic
association between the Fonte and Sol–Fa–Mi, I believe he was availing himself of an intertextual,
stylistic association. In Riepel, the Fonte is associated with a contrasting-middle formal function
(Caplin 1998, 75), and this appears to be the norm for the Fonte. Yet, while they are less common,
there are numerous examples to be found of “presentational Fontes” similar to that in K. 464/iv,
and virtually all of them embed within Sol–Fa–Mi schemata that function as Tonic-Prolonging
Tonal Dispositions.
Example 5.7: An analysis of the tonal hierarchy of the schemata in the opening of K. 464/iv.
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Many of these presentational Fontes may be found elsewhere in Mozart’s own works. An
especially illuminating one comes from the beginning of the first movement of the Sonata K. 309
(Example 5.8). After the fanfare of the first two bars, a period-type main theme begins with a basic
idea structured as what appears to be a straightforward Sol–Fa–Mi. Outlined in the left hand’s
accompaniment pattern, however, is the characteristic bass line of a Fonte: C–D–B–C, or 7–1 in
D minor followed by 7–1 in C major. Moreover, the bass’s C and B suggest tritones with the
melody’s G and F that hint at the typical paired 4–3/7–1 Comma harmonization of a Fonte’s two
stages. Yet the persistent inner-voice G obscures a D minor key in the first stage of the Fonte. The
result is that the Sol–Fa–Mi leaves a stronger impression than the Fonte, especially when compared
to the opening of K. 464/iv.
Example 5.8: The opening of the Sonata, K. 309/i (Mozart 1986a, 84).

At the other end of the spectrum of Fonte-based presentations is the subordinate theme of
the first movement of the Sonata K. 279 (Example 5.9): Like the opening of K. 464/iv (Example
5.6b), this is a sentence-type theme with a presentation clearly structured around a Fonte. What is
different is the lack of a clear statement of a tonic chord at the theme’s outset. Granted, in the
exposition the G major subordinate theme is preceded by an Aenderungs-Absatz (i.e., half189

cadence) in C major, so its tonic chord is prepared before the theme begins; but after the textural
break of the “medial caesura,” the two Ds embellished by Cs leave open the question of the
identity of the chord before they blossom into a dominant seventh of A minor (Example 5.9a). The
situation in the recapitulation hardly clarifies the matter, as there the theme, transposed to C major,
is once again preceded by an Aenderungs-Absatz in C major (Example 5.9b). Indeed, Hepokoski
and Darcy describe this theme as “extremely unusual...a sentence that begins off-tonic,” indicating
that they interpret no tonic chord at the beginning of the theme (2006, 105).
The melody does, however, still trace a clear descent through scale-degrees 5, 4, and 3. If
we wish to regard the theme as beginning with a Tonic-Prolonging Tonal Disposition (albeit
beginning “off-tonic”), it would also take the form of a Sol–Fa–Mi; and were we to admit that the
Tonic-Prolonging Fonte—especially when it occurs in the context of a Sol–Fa–Mi-based TonicProlonging Tonal Disposition—is an established but rare convention (at least by the time of
Mozart), then we could also admit that the theme from K. 279 is (to use the language of Hepokoski
and Darcy’s Sonata Theory) in dialogue with the convention.
Corpus study could provide for solid evidence of the Tonic-Prolonging Fonte, but I believe
there is reason to believe that Mozart may have been especially interested in writing themes
beginning with a Fonte pattern. Testament to this is the Rondeau finale of the Sonata K. 281, the
refrain of which begins with a Fonte (Example 5.10). Like all of the preceding examples, this
Fonte suggests an underlying Sol–Fa–Mi Tonic-Prolonging Tonal Disposition. As a result, the
Fonte is heard in a variety of contexts, but perhaps most often as a re-assertion of the tonic key—
including at the beginning, which follows the preceding movement in E major.
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Example 5.9: The openings of the subordinate themes of the Sonata, K. 279/i.
a) The opening of the subordinate theme in the exposition of K. 279/i (Mozart 1986a, 2–3).

(The example continues on the following page.)
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Example 5.9 (continued).
b) The opening of the subordinate theme in the recapitulation of K. 279/i (Mozart 1986a, 5).
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Example 5.10: Presentational Fontes in the refrain of the Sonata, K. 281/iii.
a) K. 281/iii, mm. 1–4 (Mozart 1986a, 34).

b) K. 281/iii, mm. 43–45 (Mozart 1986a, 35).

(The example continues on the following page.)
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Example 5.10 (continued).
c) K. 281/iii, mm. 69–73 (Mozart 1986a, 36).

d) K. 281/iii, mm. 110–118 (Mozart 1986a, 38).
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At the end of Chapter 2, I considered a series of examples wherein a Fonte appeared
embedded within a Prinner. Though the structure of the schematic hierarchy was the same in each
example—the Prinner was always the superordinate schema to the Fonte—some examples put
greater emphasis on one or the other schema, forming a spectrum between Fonte and Prinner. We
see a similar spectrum between Fonte and Sol–Fa–Mi in the preceding examples. In K. 309/i
(Example 5.8), the Sol–Fa–Mi dominates while the Fonte is only hinted at; in K. 464/iv (Example
5.6b), both the schemata themselves and the hierarchical relationship between them are clearly
articulated; in K. 279/i and frequently in K. 281/iii (Examples 5.9 and 5.10), the Fonte dominates
while the Sol–Fa–Mi leaves only a faint impression. Yet as with the Prinner-Fonte examples, here
the Sol–Fa–Mi schema always serves as the superordinate schema to the Fonte.
To reiterate, the name I have given to the role that such superordinate schemata play is
“Tonal Disposition,” a schema that embeds and defines the larger tonal context and function of
one or more subordinate schemata. As argued in Chapter 2, these hierarchies should be understood
not only as individual cases of blending schemata in the service of the ars combinatoria but also
as suggestive of a stylistic fact of schematic hierarchy, as part of the foundation of the musical
language of the eighteenth century. In the context of the present discussion of Tonal Dispositions,
these examples suggest that we should regard Tonal Dispositions not as mere compositional
special effects but as an endemic part of the style.
The Activating Tonal Disposition
Defining an Activating Tonal Disposition
Above, when I first demonstrated the concept of a Tonal Disposition, I compared analyses
of the Fonte in W. A. Mozart’s K. 3 and the Ponte in the Trio of No. 17 from the Notebook for
Anna Maria Mozart. I noted their identical tonal context and formal function, as a contrasting
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middle following an Aenderungs-Cadenz and providing a reassertion of the tonic key, as well as
their similar structure, in particular their shared melodic thread through scale-degrees 5, 4, and 3
of the tonic key. I argued that their shared structure was their Tonal Disposition, which I call an
Activating Tonal Disposition.
Like any Tonal Disposition, the Activating Tonal Disposition defines the tonal work or
task accomplished by the schema(ta) it embeds. Unlike the Prolonging Tonal Disposition, which
represents the idea of a single harmony expanded in time within a single key, the Activating Tonal
Disposition is a single idea for connecting two different harmonies functioning as tonics of two
different keys—specifically, a dominant and its tonic. This is more than a mere succession of
dominant to tonic, but rather a process by which the dominant transforms from a stable, consonant,
relatively inert entity (i.e., a tonicized dominant chord) into an unstable, dissonant, active entity
(i.e., a dominant-seventh chord). I use “activating” and “activation” to capture this sense of a
process of transformation. 3
The Activating Tonal Disposition and the Ponte Schema
Perhaps the clearest example of an Activating Tonal Disposition is the Ponte schema. In
Example 5.11, Mozart uses a straightforward Ponte to effect a retransition from an AenderungsCadenz to the movement’s thematic refrain and tonic key. The rising line, culminating in the
attainment of the minor seventh (E), as well as the arpeggiation of the dominant-seventh chord,
are typical Ponte strategies (Gjerdingen 2007, 461).

This concept of a process of dominant activation is inspired by James Hepokoski and Warren Darcy’s distinction
between a “VT” or “a V that is tonicized” and a “VA” or “a V that is an active chord, not a key” (2006, 16–19).
3
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Example 5.11: A Ponte realization of an Activating Tonal Disposition in K. 333/iii, mm. 33–43 (Mozart 1986b, 61).

To recall Gjerdingen’s description, the Ponte schema is “a bridge that links two keys,” a
process through which the listener interprets a gradual shift in tonal orientation, such that the pitchclass representing scale-degree 1 of the old key changes to scale-degree 5 of the new key (2007,
198, 208). This process is carried out through the introduction of the minor seventh of the tonicized
chord, which has two effects: (1) it adds dissonances (a minor seventh and a diminished fifth) to
the previously tonicized dominant triad, simultaneously destabilizing it while pointing to a new
stability; and (2) it shifts the scale from that of the dominant key to that of the tonic key by negating
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scale-degree 7 of the dominant scale and replacing it with scale-degree 4 of the tonic scale. This is
the Activating Tonal Disposition. The Ponte in Example 5.10 illustrates one of the most common
ways the Activating process is structured: through the unfolding of the superordinate scale-degree
progression 5–4–3. The tonicized dominant supports the initial scale-degree 5; the introduction of
scale-degree 4 renders the dominant chord dissonant and shifts the scale away from the dominant’s
and towards the tonic’s; the attainment of scale-degree 3 is supported with the tonic, resolving the
dissonances and confirming the tonic key.
The Activating Tonal Disposition and the Fonte Schema
The Activating Tonal Disposition is closely associated with the formal functions
contrasting middle and retransition formal functions (Caplin 1998, 75, 157). These frequently
follow a cadence in the dominant, and they bring about a return to the tonic. (It can appear in other
form-functional contexts too, especially when it involves the activation of a harmony other than
the dominant.) These strong form-functional associations make the Activating Tonal Disposition
the natural home of the Fonte schema. Indeed, Riepel introduces the Fonte (together with the Ponte
and Monte) as a means to begin the second reprise of a minuet, where one typically finds music
expressing what Caplin refers to as the contrasting-middle function (1998, 75). As a result,
examples of the Activating Fonte are easy to find, especially if one looks in minuets or other small
binary or ternary forms. I have already discussed the Activating Fonte in K. 3 (see Examples 4.2
and 4.5), so I will consider only two more examples to show how the Activating Tonal Disposition
relates to other fundamental tonal processes in eighteenth-century music.
In the rondo finale of Mozart’s Sonata K. 310, one of the episodes takes the form of a
tightly-knit binary form (Example 5.12). If the Discantista had written this, the Praeceptor would
have surely approved, though he likely would have objected to the mixing of major and minor
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modes. 4 As he did sixteen years earlier in K. 3, Mozart ends the first part of this excerpt with an
Aenderungs-Cadenz and begins the second part with a Fonte concluding in a Grund-Absatz,
exactly as Riepel exemplifies. This Fonte, like the K. 3 Fonte, realizes an Activating Tonal
Disposition. The structure of this Tonal Disposition is very similar, containing the same 5–4–3
thread, though this time Mozart places it in the bass. The hierarchical analysis in Example 5.13
shows how the bass of the Fonte in K. 310/iii embeds into a 5–4–3 segment of the Rule of the
Octave that serves as its Activating Tonal Disposition.
A Fonte embeds into the structure of an Activating Tonal Disposition in such a way that it
dramatizes the unfolding of the 5–4–3 thread into a two-part process. The first stage of the Fonte
articulates the 5–4 segment, harmonized locally as 4–3 in the supertonic key. This already
accomplishes the shift away from the scale of the dominant by negating its leading tone and
replacing it with the pitch that represents scale-degree 4 in the global tonic scale. Yet it also affords
this unstable global scale-degree 4 a momentary stability as a local scale-degree 3. The second
stage of the Fonte reharmonizes it as scale-degree 4, a dissonance within a dominant-functioning
chord, and resolves it to scale-degree 3 to articulate the 4–3 segment and complete the return to
the tonic scale.

Consistent with his gendering of the major and minor modes, Riepel calls the result of such mixture “a twisted
hermaphrodite,” though he acknowledges that it is favored by many composers (Eckert 2000, 41–43).

4
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Example 5.12: K. 310/iii, mm. 143–174 (Mozart 1986a, 135–136).

The analysis in Example 5.13 uses Mozart’s placement of the 5–4–3 thread in the bass to
suggest a connection between the Activating Tonal Disposition and the 5–4–3 segment of the
descending Rule of the Octave. This segment is functionally identical to what Gjerdingen calls the
Passo Indietro schema (2007, 167), with its characteristic 4/2 chord on scale-degree 4 resolving
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to the 6/3 chord in scale-degree 3. I believe that this segment of the descending RO is an important
paradigm for the Activating Tonal Disposition, for in the context of the complete descending RO,
it actually functions as an Activating Tonal Disposition, coming as it does after the modulation to
the dominant in the 1–7–6–5 segment (Example 5.14). This suggests a strong association between
the 5–4–3 segment and the idea of activating the dominant, not only as one specific activating
strategy to be used on the surface of the music but also as a paradigm for the more abstract concept
of activating a tonicized dominant. Moreover, the 5–4–3 RO segment corresponds to a
terminizione di tono or scale mutation of the partimento tradition, placing it among the most
fundamental paradigms for changing key (Sanguinetti 2012, 158–164).
Example 5.13: An analysis of the tonal hierarchy of K. 310/iii, mm. 157–166.

Example 5.14: Tonicization and activation of the dominant in the descending Rule of the Octave.
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A remarkable example comes from the opening of the Sonata K. 282 (Example 5.15).
Mozart has based this entire theme on a descending octave progression. However, though the 1–
7–6–5 and 3–2–1 segments closely correspond with the RO, the 5–4–3 takes the form of a Fonte. 5
The hierarchical analysis in Example 5.16 reveals that the Fonte in Example 5.15 embeds into the
5–4–3 RO segment in the same manner as in Examples 5.12 and 5.13, splitting the segment into
two parts (5–4, 4–3) corresponding with the two stages of the Fonte.
Example 5.15: K. 282/i, mm. 1–4 (Mozart 1986a, 40).

Example 5.16: An analysis of the tonal hierarchy in K. 282/i, mm. 1–4.

Again I find it useful to place this series of examples on a continuum. At one end, we find
the textbook RO as in Example 5.14, with its basic harmonization of the 5–4–3 segment with a 5/3
chord on 5, a 4/2 chord on 4, and a 6/3 chord on 3. Following this we have the K. 282 excerpt in

In bar 2 of Example 5.15, the D-natural in the melody allows the tonic E major scale to persist more strongly
through the tonicization of F minor, affording this Fonte’s minor-mode first stage less independence than would be
found in a typical Riepelian Fonte.
5
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Example 5.15, featuring a descending RO with a proto-Fonte embedded within its 5–4–3 segment.
Then we have the Fonte in Example 5.12 from the third movement of K. 310, which lies outside
an explicit RO context but still retains the 5–4–3 segment in its bass. Finally, we have the Fonte
from K. 3 (Example 4.2), where the 5–4–3 pattern is in the melody.
The Activating Tonal Disposition and the V–I Schema
One theorist who has addressed issues similar to those for which I propose the Activating
Tonal Disposition as a solution is Christopher Brody. In his 2013 dissertation on J. S. Bach’s binary
forms, Brody identifies what he dubs the “V–I schema.” At the beginning of the second reprise in
the vast majority of Bach’s binary forms, following a cadence in or on V at the end of the first
reprise,
the dominant chord is reinterpreted across the central double bar as an active dominant in
the tonic key, which then proceeds to the global tonic qua tonic. This procedure, taking
place at the beginning of Reprise 2, will be called the V–I schema. At times its V–I motion
may be lengthy, spanning an entire four-measure phrase ending in a cadence . . . ; at other
times it may be brief, contained within a single measure. (Brody 2013, 72–73)
I would describe Brody’s V–I schema as an example of an Activating Tonal Disposition, indeed,
the most basic form the Tonal Disposition could take can take. Besides the obvious harmonic and
form-functional correspondences, Brody describes melodic characteristics of the V–I schema that
closely parallel those I have described for the Activating Tonal Disposition. Brody identifies three
main melodic skeletons for the V–I schema: 2–4–3, 2–3, and 5–4–3 (130–134). The last of these
is the very same 5–4–3 melodic “thread” that I have identified as significant to the Activating
Tonal Disposition. I believe that the 2–4–3 and 2–3 variants could be considered other possible
“threads” around which the melody of the Activating Tonal Disposition could be structured.
Yet Brody does not appear to consider the possibility that the V–I schema could operate as
a superordinate schema. This is largely a reflection of the repertoire he is engaging, as Bach does
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not appear interested in exploring the combinatorial possibilities within the V–I schema. Larger
examples of V–I schema in Bach’s binary forms appear to be only either expanded “auxiliary”
cadences (e.g., the Sarabande from the B-flat major Partita) or Ponte schemata (e.g., the Courante
from the C minor French Suite). Though some of Bach’s V–I schemata are structured sequentially,
these are only melodic sequences that involve no expansion of the harmonic structure through
embedding of other schemata into the V–I schema (141). Brody does show that Bach sometimes
uses the V–I schema as a component of a larger schema in the form of a model for a larger
harmonic sequence. Brody identifies two main sequential patterns involving the V–I schema: one
that transposes the schema up a fourth (e.g., V–I, I–IV), and another (exclusive to pieces in minor
keys) that transposes it down a step (e.g., V–i, V/VII–VII) (142–143). The latter of these, Brody
notes, corresponds to the Fonte schema (143). Yet this Fonte functions quite differently from a
Fonte such as that in K. 3: rather than being structured as an Activating Tonal Disposition (i.e., as
an enlarged V–I schema), it serves a kind of Modulating Tonal Disposition. Thus while Brody’s
theorizing of the V–I provides an invaluable perspective on the Activating Tonal Disposition, it
leaves unanswered questions of how this very schema may also operate at higher levels of
hierarchy, questions to which I believe the concept of a Tonal Disposition provides an answer.
The Activating Tonal Disposition and the Monte Schema
These observations about the connection between the Rule of the Octave and the Activating
Tonal Disposition furnish an opportunity to return to the question of the Activating Tonal
Disposition of the Monte. Example 5.17 shows an Activating Monte in another minuet from the
Notebook for Maria Anna Mozart (No. 12). The specific structure of the Activating Tonal
Disposition underlying the Ponte and Activating Fonte does not also underlie the Monte, because
its overall ascending motion and conclusion on an Aenderungs-Absatz is clearly at odds with the
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5–4–3 RO segment. Nevertheless, the Monte in the example above still has an Activating Tonal
Disposition, though one with a different structure, corresponding to a different segment of the RO.
This structure is elucidated in the analysis in Example 5.18. As noted above, the rising stepwise
sequence of the Monte emphasizes the 4–5 segment of the tonic scale. This ascending whole step
to the dominant degree, along with the chord-forms supporting it, is not only part of the ascending
RO but also another terminazione di tono—the only one, in fact, that concludes on the dominant
of the new key rather than the tonic, forming an Aenderungs-Absatz rather than a Grund-Absatz.
Example 5.17: Notebook for Anna Maria Mozart, No. 12 (Mozart 1982, 15).
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Example 5.18: An analysis of the tonal hierarchy of the Notebook for Anna Maria Mozart, No. 12, mm. 9–14.

That the structures of the Activating Fonte and Monte Tonal Dispositions differ reiterates
an important aspect of the Tonal Disposition concept: the structures of Tonal Dispositions are
variable; more than one type of schema may structure a single type of Tonal Disposition. I do not
find it productive to try to reduce a Tonal Disposition to a single schema.
If the culture of tonality in the eighteenth century is as a Culture of the Rule of the Octave,
then the connections between an Activating Tonal Disposition and the Rule of the Octave suggest
that Tonal Dispositions represent some of the most fundamental tonal processes in eighteenthcentury music. The foregoing analyses of Tonal Dispositions have shown how the structures of
the Rule of the Octave permeate not only the surface (as elaboratio) but also deeper layers of the
tonal hierarchy (the dispositio) of eighteenth-century music. This aligns with the argument made
by Byros (2009a), Holtmeier (2007), and Sanguinetti (2012) that the Rule of the Octave was not
merely a mnemonic device for basic thoroughbass progressions, but a theory of tonality and tonal
hierarchy.

206

The Modulating Tonal Disposition
Defining a Modulating Tonal Disposition
In the tonal discourse of eighteenth-century music, changes of key played a crucial role. It
is no wonder that the entire discussion in Byros (2009a) of the opening of the Eroica is centered
on how an eighteenth-century musical mind would have interpreted its changes of key. In the terms
put forth in this study, “changing key” or “modulating” (to use the term in its modern, more limited
meaning) was, along with “prolonging” and “activating,” a fundamental musical task that an
eighteenth-century composer would use to shape the dispositio of their music. Thus the third and
final Tonal Disposition I will detail is what I call the Modulating Tonal Disposition.
Every possible permutation of relationships between two major or minor keys had its place
in the tonal discourse of eighteenth-century music, and one could describe a different type of
Modulating Tonal Disposition for each. To do so here would not only be unnecessarily exhaustive;
it would misrepresent the significance of a Tonal Disposition as a schema. Following Byros’s
argument that “[m]odulations to keys were equally ‘scripted’ or conformed to customary habits as
modulations in keys,” a Modulating Tonal Disposition is a “script” for a certain change of key
(2009a, 167–168). Yet some changes of key were more thoroughly “scripted” than others in
eighteenth-century music. I will therefore focus on just one type of Modulating Tonal Disposition,
for what is surely the most scripted of all key changes: the modulation from one major or minor
key to the modally matched major or minor key a perfect fifth above. 6 In tonal-hierarchical terms,
this modulation is usually understood as a move to the key of the fifth degree of a governing scale,
from a tonic key to its dominant key, though it could also represent a move from the subdominant
key back to the tonic key. For the matter of labelling, one can use “Tonic-to-Dominant Modulating
The Activating Tonal Disposition could be thought of as a Modulating Tonal Disposition to the key a perfect fifth
lower, but I find it useful to treat it as a separate category of Tonal Disposition.

6
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Tonal Disposition” to specify the kind of modulation and the hierarchical relationship between the
two keys. In this discussion, unless otherwise specified I will use “Modulating Tonal Disposition”
to refer to the modulation up a perfect fifth.
The Modulating Tonal Disposition represents one the most important tonal tasks an
eighteenth-century composer would undertake in their music, and they had numerous schematic
strategies for accomplishing it. One of the most important was what Gjerdingen calls the
“modulating Prinner”—a Prinner schema oriented to end on the dominant chord rather than the
tonic. “Among the maestros of the Neapolitan conservatories,” writes Gjerdingen, “its use was
considered standard practice.” As evidence for this he cites the Neapolitan master Valente, who
provides an example (Example 5.19) “for a departure to the fifth of a key in the major mode” in
the form of a figured bass corresponding to the bass and harmonic structure of a Prinner (2007,
53):
Example 5.19: Valente’s example of a way to modulate to the dominant, reproduced from Gjerdingen (2007, 53,
Example 3.13).

Eighteenth-century musicians would likely have made strong associations between the
galant modulating Prinner and other, much older clausulae. In particular, the final two events of
the Prinner corresponds to Walther’s Clausula Tenorizans (tenor cadence), which was also among
the established scale mutations from the tonic to the dominant illustrated in partimento texts
(Sanguinetti 2012, 159). These associations are strengthened by the fact that the Clausula
Tenorizans is also found—in two separate locations—in both the 2–1 and 6–5 segments of the
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descending Rule of the Octave (Example 5.20). That is, in the descending RO, the Clausula
Tenorizans appears in both the tonic and dominant keys.
Example 5.20: Two tonal orientations of the Clausula Tenorizans in the descending Rule of the Octave.

This Mehrdeutigkeit is essential to any type of Modulating Tonal Disposition: for a schema
to function as a Modulating Tonal Disposition, it must be possible to interpret some or all of that
schema in at least two different keys. Typically, one of the keys will dominate the beginning of
the schema and another key will dominate the end, usually closing in an Einschnitt or GrundAbsatz in the latter key. We see all of these features in the modulating Prinner: the entire schema
could be interpreted in two keys (as 1–7–6–5 or 4–3–2–1), with the beginning emphasizing the
initial tonic key (the bass 1–7) and the ending emphasizing the new key (the bass 2–1), and it
closes with a Grund-Absatz in the new key.
Further, a Modulating Tonal Disposition will usually define a tonal-hierarchical
relationship between those keys. For the Modulating Tonal Disposition of the Clausula Tenorizans
and modulating Prinner, it appears that composers would have usually understood the two keys as
the tonic and dominant, given the way these schemata are situated in the RO. 7 Yet there is always
the possibility that the usual hierarchical relationship will be overridden by the context: for
example, the Prinner Modulating Tonal Disposition could be a modulating between the keys of
the subdominant and tonic.

7

See also Sanguinetti (2012, 162).
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At six years old, Mozart wrote what may have been his first modulating Prinner in his
Allegro, K. 3 (Example 5.21). This Prinner comprises a Modulating Tonal Disposition in the
dispositio of the Allegro, following upon the Do–Re–Mi and repeated Quiescenza in mm. 1–6,
which collectively comprise a Grund-Absatz (i.e., a Tonic-Prolonging Tonal Disposition).
Following the modulating Prinner, Mozart confirms the new key with an Aenderungs-Cadenz.
Many modern theorists consider such cadential confirmation of the new key as necessary for a true
modulation. Though I agree that a cadence in the new key is important to questions of the larger
formal and tonal hierarchy of a piece, I consider it separate from the Modulating Tonal Disposition
itself, and not a necessary condition to regard a change of key as having taken place.
Example 5.21: K. 3, mm. 1–12 (Mozart 1982, 91).

Some fifteen years later, Mozart again made use of the modulating Prinner to form a
Modulating Tonal Disposition in the opening movement of the Sonata K. 309 (Example 5.22).
Though the scale is significantly larger, with this Prinner spanning just over seven bars compared
to barely two in K. 3, it plays the same role in the piece’s tonal discourse. As in K. 3, Mozart
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follows the Prinner with cadential confirmation of the new key, although in K. 309 the phrase
eventually ends with a half cadence in the dominant key (not shown in Example 5.22).
Example 5.22: K. 309/i, mm. 21–29 (Mozart 1986a, 84).

While the modulating Prinner may have been a common strategy for realizing a Modulating
Tonal Disposition, there were many others. As with the Prolonging and Activating Tonal
Dispositions, a Modulating Tonal Disposition is not reducible to any single melodic-harmonic
pattern. Nevertheless, most Modulating Tonal Dispositions will relate to the scale mutations
described in the partimento tradition (Sanguinetti 2012, 158–164). This can be seen in the young
Mozart’s earliest compositions, in which he employs a number of different scale mutations within
Modulating Tonal Dispositions. In K. 1e (Example 5.23), he uses a 7–1 mutation; in K. 6 (Example
5.24), he uses the 4–3 mutation; in K. 1d (Example 5.25), he uses the 4–5 mutation in the form of
a Converging Cadence. This last example highlights an important point about Modulating Tonal
Dispositions: though they usually involve an Einschnitt or Grund-Absatz that closes on the new
tonic chord, they may also end with an Aenderungs-Absatz, focusing on the new dominant chord.
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The formal function where the tonal work of the Modulating Tonal Disposition is best put
to use is naturally a modulating transition function, such as those found in larger-scale genres
(Caplin 1998, 125, 127). This puts the Modulating Tonal Disposition and the Activating Tonal
Disposition on opposite sides of the same coin (and opposite sides of the repeat sign), with the
former turning the tonal discourse toward the dominant key and the latter turning it back toward
the tonic. A Modulating Tonal Disposition also plays an important role in modulating variants of
the sentence and period functions (47, 53, 55).
Example 5.23: K. 1e, mm. 1–8 (Mozart 1982, 94).

Example 5.24: K. 6, mm. 1–8 (Mozart 1982, 32).

(The example continues on the following page.)
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Example 5.24 (continued).

Example 5.25: K. 1d, mm. 1–6 (Mozart 1982, 88).

The Tonic-to-Dominant Modulating Tonal Disposition and the Fonte schema
I will now focus on the Prinner schema as a paradigmatic Modulating Tonal Disposition,
demonstrating how another schema can be embedded within it. As with the Activating and
Prolonging Tonal Dispositions, I will focus on examples involving the Fonte schema.
At the end of Chapter 2, I discussed several examples of what Gjerdingen has called a
“Prinner-Fonte,” in which a Prinner acts as a superordinate schema for a Fonte. Two of them came
from Mozart’s Sonata K. 570, the second and third movements (Example 5.26). Viewing the larger
context of these passages reveals that both effect a modulation to the dominant (from A major to
E major in Example 5.26a, from B major to F major in Example 5.26b). In form-functional terms,
both passages represent the continuation segment of a sentence-type theme and come at the end of
the first part of a small binary form.
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Example 5.26: K. 570/ii, mm. 29–35, and K. 570/iii, mm. 24–30.
a) K. 570/ii, mm. 29–35 (Mozart 1986b, 141).

b) K. 570/iii, mm. 24–30 (Mozart 1986b, 144).

(The example continues on the following page.)
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Example 5.26 (continued).

I have already described in some detail the way in which the Fonte schemata embed within
their larger Prinners. To summarize, in each of the above examples the two stages of the Fonte
correspond to the first two events of the Prinner, articulating the 6–5 melody and 4–3 bass. This
causes there to be an Einschnitt in the new key (E major in Example 5.26a, F major in Example
5.26b) midway through the Prinner. Just as in the Theme by Haydn (Hob. XVI:27/iii) that
Gjerdingen analyzes (2007, 129–132), the remainder of the Prinner then either overlaps with or is
replaced by a confirming Aenderungs-Cadenz, resulting in an incomplete Prinner with only its first
two events articulated in the music. 8 All of this is analyzed in Example 5.27, which shows the
tonal hierarchy created in each passage by having the Fonte embed within the larger (albeit
incomplete) Prinner. This reveals that the Prinner serves as a Modulating Tonal Disposition for
the Fonte, enabling it to accomplish the tonal work of modulating to the dominant.

For a more complete contextualization of the analyses in Example 5.26, refer to Examples 2.16 and 2.17 and their
accompanying discussion.

8
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Example 5.27: Analyses of the tonal hierarchy of K. 570/ii, mm. 32–35, and K. 570/iii, mm. 26–30
a) K. 570/ii, mm. 32–35.

b) K. 570/iii, mm. 26–30.

One last example will demonstrate the ars combinatoria that an eighteenth-century
composer could display through the interaction of a Modulating Tonal Disposition and subordinate
schemata. In the second movement of the sonata K. 281, Mozart effects a shift from the tonic key
to the dominant via a Modulating Tonal Disposition in the form of a Prinner (Example 5.28).
Mozart’s modulating Prinner could hardly be more straightforward, though it is marked by a
repetition of the terminal 4–3 melodic events.
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Example 5.28: K. 281/ii, mm. 10–26 (Mozart 1986a, 31).

In the corresponding passage in the second part of the movement, Mozart uses the same
Prinner-based Modulating Tonal Disposition, not only transposed to lead from the subdominant
key back to the tonic, but also significantly reworked (Example 5.29). First, Mozart expands the
beginning of the Prinner with a Meyer schema, forming a Grund-Absatz in the subdominant. This
makes the passage a total of two bars longer than the original. Second, and most significant, Mozart
embeds a Fonte into the Prinner. He does this by exploiting the repetition at the end of the original
Prinner, having each stand for one stage of the Fonte. As a result, the Fonte’s two stages function
as the last two events of the Prinner, the 4–3 melody over a 2–1 bass. This can be seen in Example
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5.30, which analyzes the passage in Example 5.29. Note how this is unlike Example 5.27, which
features a Fonte embedded into the Prinner’s first two events, the 6–5 melody over a 4–3 bass.
This demonstrates the possibilities for ars combinatoria that can emerge with Tonal Dispositions,
when a composer reuses a passage structured around a certain Tonal Disposition but reworks and
expands it by embedding other schemata into it. In this way, the strategic association of the Prinner
with Fonte reflects the underlying stylistic association between a Tonal Disposition and a
subordinate schema.
Example 5.29: K. 281/ii, mm. 74–86 (Mozart 1986a, 33).
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Example 5.30: An analysis of the tonal hierarchy in K. 281/ii, mm. 75–86.

With this discussion of the Fonte and the Modulating Tonal Disposition, we have seen that
a single type of schema can fulfill multiple different roles in the tonal discourse of a piece. Within
a Prolonging Tonal Disposition, the Fonte can establish a tonic key at the beginning of a phrase;
within an Activating Tonal Disposition, it can reactivate a tonicized dominant chord to prepare for
a return of the tonic key; and within a Modulating Tonal Disposition, it can bring about a change
of key to the dominant. This corroborates Callahan’s argument that there is a “one-to-many
interaction” between elaboratio and dispositio in eighteenth-century music, between what the
music is accomplishing and how it accomplishes it (2010, 30). The Modulating Tonal Disposition
(i.e., changing to the key a perfect fifth higher) is the “what” of the dispositio in the passage in
Example 5.29, and the Fonte is the “how” of the elaboratio.
To conclude this discussion of the Modulating Tonal Disposition, I would like to return
once more to Byros’s analysis of the opening of the Eroica (Example 5.31). Byros points out that
the Le–Sol–Fi–Sol heard in the opening measures is specifically an inter-key variant of the schema
(2009a, 167–168). Byros cites an example of this modulation in Gottfried Weber’s treatise
(Example 5.32), the bass of which resembles a diatonic version of the Le–Sol–Fi–Sol (Le–Sol–
Fa–Sol) without the passing 6/4 (93). In the terms developed in this dissertation, the inter-key Le–
Sol–Fi–Sol realizes a Tonic-to-Mediant Modulating Tonal Disposition. What allows both Byros’s
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inter-key Le–Sol–Fi–Sol and Weber’s example to function as Modulating Tonal Dispositions is
their Mehrdeutigkeit. In each schema, the initial chord represents both the tonic of the starting key
and the submediant of the ending key. However, as it is used in the opening of the Eroica, the
Tonic-to-Mediant Modulating Tonal Disposition represented by the inter-key Le–Sol–Fi–Sol is
subordinated to the larger Tonic-Prolonging Tonal Disposition for which I argued above. Though
the Le–Sol–Fi–Sol’s Modulating Tonal Disposition does indeed change the key from E major to
G minor, it is immediately followed—or rather interrupted—by what could be called a
Submediant-to-Tonic Modulating Tonal Disposition in the form of a Monte/modulating 1–7, 4–3
(i.e., a Modulating Meyer), to bring the tonality “back home” (zu Hause) to E major. 9 This
succession of two different Modulating Tonal Dispositions combines and embeds into the E major
Prolonging Tonal Disposition of the opening. In this way, the opening of the Eroica exemplifies
how a complicated, singular tonal process can both consist of and comprise simpler, more generic
(i.e., schematic) ones. Indeed, this structure is analogous to that of the Prolonging Fonte, which is
also a succession of local Modulating Tonal Dispositions embedded within a larger Prolonging
one.

Byros’s analysis shows that scale-degree 7 (F) in the Monte/modulating 1–7, 4–3 is elided by scale-degree 4 (A),
owing to the irregular resolution of the G minor cadential 6/4 into the V6/5 of E major (Byros 2009a, 336–338). As
a result, what would be a chromatic double-neighbor motion, G–F–A– G, is instead a simple neighbor, G–A–G.
9
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Example 5.31: Byros’s analysis of Beethoven, Symphony No. 3, Op. 55/i, mm. 1–18 (2009a, 523, Example 6.16).
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Example 5.32: Gottfried Weber’s example of a modulation from a major key to the minor key a third higher via a
cadential 6/4 chord (1832/1851, Figure 200, §207).

Conclusion
As a final demonstration of each of the three Tonal Dispositions I have described, I have
composed a minuet in D major (Example 5.33). In the accompanying analysis (Example 5.34), I
show the structure of its schematic hierarchy, including its Tonal Dispositions. A Prolonging
Tonal Disposition in D major structures the opening four-bar phrase (mm. 1–4), what Riepel
would call a Vierer marked by a Grund-Absatz. This establishes the main key of the minuet. The
next four-bar phrase (mm. 5–8) takes the form of a Modulating Tonal Disposition to bring about
a move to A major, the fifth of the key—another Vierer, this one concluding with an
Aenderungs-Cadenz. 10 These opening Prolonging and Modulating Tonal Dispositions constitute
the first reprise. After the repeat signs, I follow Riepel’s example by using a Fonte for mm. 9–12.
I form an Einschnitt in the supertonic key of E minor (mm. 9–10), and then repeat this one step
lower in mm. 11–12 to complete another Vierer, ending with a Grund-Absatz. With this Fonte, I
realize an Activating Tonal Disposition, undoing the modulation to A major at the end of the first
reprise to return to the main key of D major. To conclude the minuet, I reaffirm the main key
with another Prolonging Tonal Disposition, closing a final Vierer (mm. 13–16) with a GrundCadenz.

As discussed in Chapter 3, Riepel’s punctuation categories are contextual, and though the closes in mm. 3–4 and
7– 8 are nearly identical save for their keys, because the former concludes a Vierer it is only an Absatz, while the
latter is a Cadenz because it serves as the main close for the entire eight-measure segment.
10
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Example 5.33: A minuet in D major.
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Example 5.34: An analysis of the tonal hierarchy in the minuet.
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In writing this minuet, I mean to acknowledge Riepel’s conviction that “a minuet, with
respect to execution, is no different from a concerto, an aria, or a symphony,” i.e., that the
general principles of composition exemplified in minuets can be applied to other genres (Hill
2014, 6; emphasis in the original). In fact, I have based my minuet on the thoroughbass of the
Fantasia in D Major, H. 160 (Wq. 117/4) by Carl Philipp Emanuel Bach, which appears at the
end of his Versuch über die wahre Art das Clavier zu spielen (1753 and 1762). I reproduce
Bach’s thoroughbass in Example 5.35 and his fantasia in Example 5.36. The practice of using a
single thoroughbass as the basis for multiple compositions of different genres was an important
part of the thoroughbass tradition. This is most vividly evidenced by Friedrich Erhardt Niedt’s
Handleitung zur Variation (1706), in which the author composes various dances (including three
separate minuets) from a single thoroughbass.
Example 5.35: C. P. E. Bach’s thoroughbass for the Fantasia in D major, H. 160 (1762, 341).
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Example 5.36: C. P. E. Bach’s Fantasia in D major, H. 160 (1762, 343).
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Though they spring from the same thoroughbass, the harmony of Bach’s fantasia and my
minuet differs in one significant way: Bach’s fantasia features chromatic modulations, most
notably to the key of F major. Indeed, Bach includes the fantasia in the final chapter of the
Versuch as a demonstration of not only the art of improvisation but also chromatic modulation.
To this end, Bach offers an analysis of his fantasia, which I quote in full (refer to the signs in
Examples 5.35 and 5.36):
At (1) we observe the sustaining of the harmony in the principal key at the beginning and
the end. At (2) a modulation advances to the fifth degree, where one remains for a good
while, until the harmony moves to E minor at (x). The three notes at (3), bound together
by a slur underneath them, anticipate the following reiteration of the second-chord, which
is regained by an inversion of the harmony. The anticipatory motion at (3) is realized in
slow figures, in which the bass has been intentionally omitted. The transition from the
seventh-chord on B to the adjacent second-chord on B reveals an ellipsis for, strictly
speaking, the 6/4 chord on B or a triad on C ought to have preceded the second-chord. At
(4) the harmony appears to move towards D minor. But with the omission of the minor
triad on D at (5), the augmented fourth in the second-chord on C is seized instead, as if one
wished to modulate to G major. Nevertheless, G minor harmony is taken (6), initiating the
return to the tonic, for the most part through dissonant chords. The fantasy closes with an
organ point. (Quoted in Schenker 1925/2014, 8; a different translation appears in Mitchell
1949, 442)
In adapting Bach’s thoroughbass to compose the minuet, I was compelled to alter the
chromatic modulations from (x) to (5). While such modulations are wholly appropriate in a
fantasia, they would be wildly out of place in a minuet. 11 Example 5.37 compares the section
from (x) to (5) in the fantasia’s thoroughbass with an analogous thoroughbass for the minuet,
corresponding to mm. 8–12 (refer to the corresponding signs in Examples 5.33, 5.34, 5.35, and
5.36). Instead of taking Bach’s path of chromatic, elliptical progressions, in the minuet I follow a
more conventional path by realizing the E minor implications of (x) at (3) as the first stage of a
Fonte (mm. 9–10). This allows me to adapt the progression from (4) to (5) into a Grund-Absatz
in D major that completes the Fonte (mm. 11–12).
11

Niedt also adapts his thoroughbass to make it more suitable for a minuet.
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Example 5.37: A recomposition of the chromatic modulations in the Fantasia in D major, H. 160.

As discussed above with reference to Examples 5.33 and 5.34, the Fonte in mm. 9–12 of
my minuet realizes an Activating Tonal Disposition. Like the other Activating Tonal Dispositions
examined in this chapter, mine is constructed around a melodic thread, 5–4–3, represented by A–
G–F in the principal key of D major. In the melody of the Fonte (Example 5.38), this thread takes
the form of paired 4–3 dyads in E minor (A–G) and D major (G–F). How might the corresponding
passage in Bach’s fantasia, from (x) to (5), also realize an Activating Tonal Disposition?
Example 5.38: A schematic analysis of mm. 9–12 of the minuet.
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Example 5.39 analyzes the passage in the fantasia. At (x), a Cadenza Semplice in E minor
begins. The melody fixates on the note A, functioning as scale-degree 4 of E minor. At (3) this A
reaches its goal, the note G, which would serve as scale-degree 3 of E minor were it supported by
a 5/3 chord on E or, as Bach suggests, the 6/4 chord on B or 5/3 chord on C. My analysis shows
how the bass of an evaded Cadenza Semplice in E minor could have proceeded 2–5–6 (F–B–C).
Instead of these chords we have the ellipsis and 4/2 chord on B (the bass of which Bach omits)
supporting the melody’s G at (3), transforming it from 3 of E minor to 2 of F major. What follows
serves to unfold the 4/2 on B, suggesting a Passo Indietro in F major. However, at (4), in place
of the expected F major chord on A, there is the dominant-seventh chord (another ellipsis), which
recontextualizes the melody’s G from 2 of F major to 4 of D minor. Finally, G as 4 of D minor
finds its goal at (5) in F, functioning locally as 7 of G minor due to the 4/2 chord on C that supports
it. My analysis of an Activating Tonal Disposition organizing this complicated progression of keys
hinges on the very same melodic thread as the minuet’s Fonte, leading from A through G to F,
functioning as a 5–4–3 segment of the scale of the principal key, D major. This thread transforms
the previously tonicized A major chord from before (x) into the active A dominant-seventh chord
at (4), guiding us through the labyrinth of Bach’s chromatic modulation to accomplish an
Activating Tonal Disposition in D major. In Example 5.40 I offer an analysis of the tonal hierarchy
in the entire fantasia, showing how it is structured around the same series of four Tonal
Dispositions as the minuet I composed from its thoroughbass: Prolonging (D major), Modulating
(D major to A major), Activating (D major), and Prolonging (D major).
In the first essay of the first volume of Das Meisterwerk in der Musik, Schenker discusses
Bach’s chapter on improvisation in the Versuch at length and analyzes Bach’s fantasia (1925/2014,
2–19). Example 5.41 reproduces Schenker’s Figure 7, an analysis of the entire fantasia. Schenker
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interprets the section of the fantasia reproduced in Example 5.39 as a composing-out of the
dominant:
Fig. 7c further represents the dispersal of the third-progression a2–g2–f2 in the treble and
the corresponding diminution in the bass. The range of the diminution, which continues as
far as (4), aims at establishing the seventh of the dominant chord on A (see Fig. 7b). The
bass rises to the minor third of the triad on A, the g2 in the treble occurring precisely above
the C; it then falls back to the root A, and at that moment the V7 is grown to full maturity.
(9)
Schenker’s analysis, in characteristic organicist terms, encapsulates the tonal work of the
Activating Tonal Disposition of this passage. What he identifies as a third-progression, A–G–F,
is the very same thread that runs through my analysis. However, also characteristic of Schenker is
his apparent disregard for the moment-to-moment changes of key and interpretation of all
harmonic events exclusively in terms of the principal key of D major/minor. He comes close to
acknowledging E minor when he observes that “[t]he path from B7/3 leads more easily to C (quasi
V–VI in E minor) than to the C a whole tone removed” (10). Bach’s analysis acknowledges D
major/minor, A major, E minor, and G major/minor, to which my analysis adds the F major at (3).
Example 5.39: A schematic analysis of the chromatic modulations in the Fantasia in D major, H. 160.
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Example 5.40: An analysis of the tonal hierarchy in the Fantasia in D major, H. 160.
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Example 5.41: Heinrich Schenker’s analysis of the Fantasia in D major, H. 160 (1925/2014, 9, figure 7).

As I have tried to show in this dissertation, eighteenth-century music is organized around
a strong tonal hierarchy that can integrate diverse local keys (however subtly implied) into a
composition. My analysis of Bach’s Fantasia in D Major shows how to address questions about
the experience of the large-scale tonal processes of the music while also capturing the small-scale,
moment-to-moment experience of its local tonalities. If there is only one argument that I wish to
be understood from this study, it is this: In the musical language of the eighteenth century, tonal
hierarchies were schema-driven, such that both modulations between keys and the hierarchy of
relationships between local keys and a governing key were regulated by a robust set of large-scale
schemata. Among these large-scale schemata are the three Tonal Dispositions that I have theorized.
This underscores that schemata operate not only “horizontally,” or diachronically, but also
“vertically,” or synchronically. Crucially, these synchronic schematic hierarchies could be either
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relatively more script-like or more plan-like in Byros’s sense. Indeed, Bach’s description in his
analysis of the fantasia that “the harmony moves to E minor,” followed by the ellipsis and the 4/2
chord on B, suggests that a script-based mode of listening breaks down at this point; thus the
Activating Tonal Disposition that I propose for the passage functions more as plan than a script
for organizing the idiosyncratic succession of small-scale schemata and keys. In contrast, the Fonte
in my minuet provides a more script-like realization of the Activating Tonal Disposition, taking
the more familiar path through its tonal discourse. In other words, while Bach has woven his tonal
thread to mislead listeners by first hinting at the more familiar path and then “taking listeners down
dark alleys of strange chords and keys where they may feel utterly lost,” I have woven mine to
“giv[e] the courtly audience a sense of security and groundedness” (Gjerdingen 2007, 21). If, as
Gjerdingen argues, “[t]he, lodestar of galant music was . . . the listener’s experience,” then in this
way tonal hierarchy was very much a part of that experience (2007, 21).
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